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I. INTRODUCTION

The information presented in this report consists of surface pressures
measured on an actual high thrust rocket during motor firings. The rocket
was mounted on top of a sled and tested over the velocity range of 0.8<M-<
1.6 at the Holloman Air Force Base High Speed Test Track Facility. A typical
photograph of the test article and the sled are shown in Figure 1. A sketch
showing major dimensions is presented in Figure 2. The intent of this report
is to make available a complete collection of data obtained in a series of
tests to study the aerodynamic influences of a large underexpanded plume. A
discussion of the test findings are published in technical report RD-80-8,
entitled "Investion of Plume Induced Separation at Supersonic Velocities".
It is pointed out in that report that portions of the data contained herein
are subject to interpretation. This arises because the data is influenced
by sled generated disturbances. The cited report describes the extent of
involvement and treats that portion of the data that is least affected. It
is felt that the other portions of the data contain a measure of useful
information, such as relative responses for different cases to a given para-
meter or levels indicating onset or relief of plume influence.

The data is presented to show that the test was conducted in two phases.
The first attempt to obtain the desired information is denoted as Run numbers
5F-"B"N. This indicated that a 6-inch diameter test rocket was fired during
each run. Orifice locations for this series are shown in Figure 3 and test
results are presented in Appendices A through E. Runs designated as 5F-"F"N
were completed after modifying the tests hardware to produce a 7-inch diameter
motor. The orifice placement for this series is shown in Figure 4, and test
results are presented in Appendices F through J.

After completion of the "B" series of runs, an evaluation of the data
indicated that the presence of the sled influenced the flow quality over the
test article to some extent until the sled exceeded M-1.5. In an attempt to
obtain interference free data at lower Mach numbers, the sled and test
article were modified. The missile support pylon was lengthened to position
the test article more forward and higher than its original position. The
rocket diameter was increased from 6 to 7 inches to provide space to inclose
pressure lead lines, which had been routed along the -"7'rrior, within the test
article envelope. The splitter plate on top of the -. ".s modified by
extending and sweeping the leading edge. Addition&' y, p' tces were afixed
to the sides in an attempt to entrain air flow beneath Lais plate.

After these alterations the "F" series runs were conducted. An examina-
tion of the results indicate that, generally, the data obtained above M-1.4
is free of unwanted flow disturbances.

Test results presented in Appendices A through J contain tabulated data
to show surface pressures in ratio to ambient pressures, a velocity profile
of each run, and a thrust history. It also contains typical surface pressures
recorded at and near photographs obtained with syncroballistic cameras to
show the plume shapes at various free stream Mach numbers and thrust levels.
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______________90 0

diameter (d) 6.0 in.

PRESSURE NO. X/d

P1  0.20 00

P2  0.97

P3 1.24

P4  1.79

P5  0.73

P6 I 0

P7  
1800

P 8 T 2700

P9  3.0 00

P10  2.56 00

P11  0.60 00.

PB 0 BASE PRESSURE

c MOrOR CHAMBER PRESSURE

Figure 3. Pressure Orifice locations ("B" series).
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diameter (d) = 7.0 in.

Pressure No. X/d

P 1  0.01

P2  0.30

P3  0.56

P4  0.85

P5 1.12

P6  1.40

P7  0.18

P8  0.09

9 2.30

P O 0.10 1800

P11  0.85

P12  1.40

P13  2.30

Pc Motor Chamber Pressure

FiSure 4. Pressure orifice lacations ("F" series).
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APPENDIX A

Run No. SF-B2

Run Date: 14 May 1976

Configuration: 6 inch body
Angle of attack 0
no fins

Motor Firing: 2.26 - 3.26 seconds

Remarks:

Test proved structural integrity of sled and suitability of instrumenta-
tion. This run also afforded drag information which allowed better trajectory
prediction for the following runs. Motor firing was from Mach no. 1.25 to
1.65 and produced thrust coefficient variations from 15 to 40.

Test article was subjected to 20 g 's accleration during boost to
maximum velocity of 1856 fps by 7 NIKE motors.

A high response tranducer was used to measure P 11data. Inexact
temperature compensation of this device allowed responses which rendered
this data invalid.
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14
RUN NO. FS.-8 .. PUH DATE N HAY 1976 PRESSURE RATIO

TIME MACH THRUST PC."PA CT P.PA PI.."PA F'1:. rA F. F

4 0. 642--- 0 1.98 0.00 0.95 0.96 0.92 0. 97

1.24 0.642 0 1.50 0.00 0.96 0.97 0.92 0. 97

1.28 0. 62 0 0.84 0.00 0.94 0.97 0.93

1.30 0.673 0 1.20 0. 00 0.95. a.97 0. 3 0.97

1.32 0.6s3 0 0.20 0.00 0.95 0.97 0.95 0.97

1.34 0.694 0 1.14 0.00 0.95 0.97 0. 0.96

1.36 0.705 0 0.66 0.00 0.96 0.97 0.5 0 ,

1.38 0.716 0 0.60 0.00 0.96 0.89 0.95 ,9t

1.40 0. 726 0 0.65 0.00 0. 96 0.97 0. 96 ;, E.

1.42 0.737 0 1.:30 0.00 0. 95 0.97 09 A

1.44 0.747 0 0.76 0.00 0.94 0.97 .9 , -

1.46 0.758 0 0.65 0.00 0. 94 0.97 0. Al-

1.48 0.769 0 -0.08 0.00 0.94 0.97 .9':: El

1.50 0.779 0 -0.71 0.00 0.92 0.97 0-

1.52 0. 7 0 0 0.95 0.00 o.95 0.97 1 ..

1.54 0.801 0 0.60 0.00 0.93 0.9? 1. 9i

1.56 0.311 0 1.23 0.00 0.93 0.96 1. 3 3.95

1.58 0. 823 0 0.49 0.00 o.:39 0.97 i"2 0.

1.60 0.3: S4 0 11 0.00 0.9:3 0.97 .- ' .-95

1.62 0.844 0 @ . 0.00 0. 89 0.97 1. - ". 4

1.64 0.354 0 1.2" 0. 00 0. 89 0.97 1. li

1.66 0.865 0 1. 2 0.00 .8 0.97 j .i4 34

1.68 0.0876 0 0. - 0.00 0.188 0.96 1 5 -

1.70 0.8:7 0 0.59 0.00 0.89 0.96 c 4 .

.2 0.8? 0 0. :':4 0. 00 0. 84 0. 96 1 0!
74 0.90= 0 0.50 0.00 (. a A.96 1 Oir

.'.6 0.?19 0 0.52 0.00 .83 0.96 1 cl .

1.78 0. 9:0 0 1, 0 . 0 85 0.97 1 .' . -

1.80 0.941 0 -0. ." 0. 00 0.77 0. 97 1 c. .9

1.82 0.952 0 0.:3"2 0.00 0.72 0.97 I ' .

1.84 0.962 0 0.r6 0.00 0.73 0.96 1 14 c'. u0

1.86 0.973 0 1.30 0.00 0.76 0.97 1i 6 0.',89

1.88 0.9," 0 -0. 1 0.C0 0.72 0.97 1. .6_

1. 90 0.995 0 0 54 0.00 0.72 0. 97 1 , .71

1.92 1.006 0 0.. 0.0 0. 69 0. 97 . . 0
1.94 1.017 0 0.54 0.00 0.79 0.96 1.25 ;.-0

1.96 1.025 0 0.57 0.00 0.75 0. 9- 1 . 2'

1.98 1.034 0 0 rA 0.00 0.74 8. 1 A A

2. 00 1.046 0 0 .00 0.78 0 1 A A

2.02 1.059 0 0.00 dk.73 0. 1 10
2.04 1.070 0 . ' .00 0. 79 0.9" 1. -4 .4

Z.06 1.0: 1 0 1.60 0.00 (.78 t.97 1 D.

2.08 1.0Y 0 1.08 0.00 0.30 9 1 4 .

2.10 1.13 0 0.:-35 0.00 0.81 0.97 1 44
2.1 ,.1% 0 0,r. 0.00 0,82 0,9.7 1 47 1. 7
2.14 1.12.3 0 0.67 0.00 0.88 0.97 1.4- 1121

2.16 1.136 0 0. 00 0. 34 0. 17 I1.- l .?9

2.13 1.146 0 0.50 0.00 0.86 0.9? 1.54 9780
Z.20 1.157 0 0.'U 0.00 0.80 0.98 1.57 i.K1

2. 2 1.168 -0.Z6 0 .0O 0.91 0.9? 1.F0 ,

16



RUN NO. FS-8 2 RUN DATE *.. MAY 1976 PRESSURE RATIO

TIME MACH THRUST PI.. Fi pi1, PA P5PA P2/PA P F.,F P4F ' €4

A 24 0.642 0 0.96 0.92 0.97 0.97 0.94 0 .48
-4 0.642 0 0.97 0.92 0.97 0.97 0.94 0. ?0

1.2$ 0.662 e 0.97 0.93 0.97 .0.97 0.94 047

1.30 0.673 0 0.97 0.92 0.97 0.97 0.94

1.32 0.683 0 0.97 0.95 0.97 0.97 0.94 0 -

1.34 0.694 0 0.97 0.93 0.96 0.97 0.93 .9 7

1.36 0.705 0 0.97 0.95 0.96 0.97 0.9.3 0.97
1.38 0.716 0 0.8-39 0.95 0.96 0.96 0.9,3
1.40 0.726 0 0.97 0.96 0.96 0.96 0.1 .
1.42 0.737 0 0.97 0.96 0.96 0.97 7J.?5 04.
1.44 0. 747 0 0.97 0.98 0.96 0.97 0.9 0.97
1.46 0.758 0 0.97 0.9:3 0.96 0.97 0. 92 0.3

1.48 0.769 0 0.97 0.98 0.96 0.96 0.

1.50 0.758 0 0.97 0.99 0.96 0.96 .6

1.52 0.79 0 09 . 1.00 0.96 0.96 0.

1.54 0..771 0 0.97 1.01 0.96 0.96 0..1

1.56 0.790 0 U.9r 1.00 0.95 0.96 i '

1.58 0.811 0 0 .97 1.02 0.95 0.95 0.9 .

1.60 0-824 0 0.97 1.03 0.95 0.95 0. 0. ?
,- 1. 0:3 0.9 .P . .. .

1.62 0844 0 0. 1.03 0.94 0.94 0.

1.64 0.854 0 0.9 1.05 0.94 0.97 0.
1.66 0 865 0 A.1.04 0.94 0.94 -j.5

1.68 0. 876 0 0.96 1.05 0.93 0.99 13. 7 LI 4
,7 ,8 ' 0.9 1.04 0.93 0.9 . . J:

.7 8 09e 0 0. 6 1.05 0.92 0.9' 0. r

1.74 0.908 0 0. 96 1.06 0.91 0.91 5 .1

1.76 U.919 o . . 1.07 0.91 090 -, 4

.78 0.9 10 0 0.7 1.09 0.90 0.97
1.80 0. 941 0 0.97 1. 0.89 0.89 0 , 3 1. 2

1,,2 ' 952 0 0.97 1.13 0.89 0.$ 8,;
1.84 0. 962 0 0.96 1.14 0.89 0.0 . ,
1.86 0.973 0 1.16 0.89 . ,.
1.88 0.984 0 0.97 1.16 0.89 0.90 0-

1.90 0. 995 0 0.97 1 .20 0.89 0.90 , 8.94

1.92 1.006 0 u9- 1.22 0.90 091 '.5

1.94 1.017 0 0.9 1 .25 0.90 0.92 . 4 i 89

1.96 1 025 0 0.97 . 26 0.91 0.93 LI. -,
.98 1.0:34 0 1. 29 0.92 0.93 0 6

2.08 1.046 0 09' 1. 1 0.92 0.9 f

2.02 1.059 0 0.97 1. :34 0.93 0. 95 , . 8 e

2.04 1.070 0 0.97 1.36 Q. 94 0.?6 0.:4 .. o-

2.06 1.01 0 0.97 1.38 0. 97 0.3 .. 95 ?. 98

2.08 1.09'3: 0 0.97 1.42 0.95 9.. 1.
2.10 1 lu 0 0.97 1.44 0.96 09"0.9., 1 fl4

2.12 1 11:3 0 0.97 1.47 0.97 .5 C, 1 w4

2.14 1.125 0 0.97 1.48 0.98 1.U .

2.16 1.136 0 0.97 1.52 0.99 1.02 A. :, 1

2.18 1.146 0 0.97 1.54 1.00 1.04 0.97
2.20 1.157 0 0.98 1.57 1.01 1.06 0.93 .LLJ

2.22 1.168 0 0.97 1.60 1.02 1.05 0.94 ,,I0
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-RUN NO. F5-B 2 RUN DATE MAY 1976 PRESSURE RATIO

TIME MACH THRUST P4 PA P? PA P.,PR •F Pk! PRp PS-PA

..1.24 0.642 0 0.98 0.98 0.-3 0.98 3. 0.97

24 0.642 0 0.97 0.98 0.97 0.98 0.9. 9.7

1.28 0.662 0 0.97 0.98 0.98 0.98 0.97 0.97

1.30 0.673 0 0.97 0.97 0.97 0.98 0.99 0.95

1.32 0.683 0 0.98 0.98 0.97 0.98 0.96 0. 96

1.34 0.694 0 0.97 0.98 0.97 6.98 0.96 0.96

1.36 0.705 0 0.97 0.98 0.97 0.98 0.96 0.97

1.38 0.716 0 0.97 0.98 0.98 0.98 0.96 0,96

1.40 0.726 0 0.97 0.98 0.97 0.98 0.96 0.97

1.42 0. 737 0 0.93 0.97 0. 97 0.98 0.96 61 1

1.44 0. 747 0 0.97 0.98 0. 97 0.98 0. 96 .

1.46 0. 758 0 0.97 0.98 0.97 0.98 0 0.O;6

1.48 0.Cr 0 0.97 0.97 0 0.98 0.?

1.50 0.779 0 0.96 0.97 0. 97 0.98 0.A5 .

1.52 0.790 0 0.97 0.97 0. 97 0.98 .' 0 5

1.54 0.301 0 0.96 0.97 .96 0.98 . . 5

1.56 0.8II 0 0.96 0.97 96 0.98 0.14 0.5

1.58 0.R8 0 0. 97 0.97 .b 0.98 0.34 ,. J

1. 60 0.834 0 0. 91 0.97 0. 96 0.98 El.4 ;1 44

1.62 0.844 0 0.95 0.96 0.95 0 8 0.': 3

1.64 0.854 0 0.'39 0.96 0. 95 C. '8 0. 3 .:4

1.66 0.865 0 0. 95 0.96 0.95 0.98 . 4

1. 68 0.876 0 0. 4 0.95 0. 94 0.98 0. ? H 9.

1.70 0.887 0 0.94 0.95 0.94 0.98 0. 0.92

1.72 0.898 0 0.94 0.95 0.94 0.98 o...

1.74 0.908 0 0.9:3 0.95 o.93 0.98 0. 90 0.0

1.76 0.919 0 0.92 0.95 0.93 0.98 0.: H.7U

78 .9 9:0 0 0 : 0.95 0.93 0.98 0. - ;o

1. S0 0.941 0 0.92 0.95 0.93 0.98 0.', -

1 . 2 0.952 0 0.9.-2 0.94 0.9:3 0.98 0. :3, -

1 .84 0.962 0 0.93 0.96 0.94 0.98 0.8' 0. 0

1.86 0.973 0 0.E3 0.86 0.94 0.98 0.85 0. 9,,

1.88 El.984 0 0.93 0.96 0.94 0.98 0.91 1. :

1.90 0.995 0 0.94 0.97 0.95 0.98 0.1 nl. ?1

1.92 1.006 0 0.95 0.97 0.95 0.98 0.91, ''

1.94 1.017 0 0.95 0.98 0.96 0.98 0.9H 0.4

1.96 1.025 0 0.96 0.99 0.97 0.98 0.'1 0

1.98 1.034 0 0.97 1.00 0.98 0.98 0.? H. 93

2.00 1.046 0 0.7 1.01 0.98 0.93 0.4 I.9

2.02 1.059 0 1.00 1.02 .00 0.98 0.9 . 9

2.04 1.070 0 1.00 1.03 ..1 0.98 0.74 .-t

2.06 1.081 0 0.98 0.98 :..02 0.98 0.97 0.97

2.08 1. 0':3 0 1.02 1.05 .04 0.98 0. 1r .:

2.10 1. 103 0 1.04 1.06 .04 0.9 0.97 0. ?*'

2.12 1.113 0 1.04 1.07 .05 0.9: 0. 12 0

2.14 1.125 0 1.01 1.09 0.99 0.9 . 2

2.16 1.136 0 1.06 1.10 .08 0.98 .O0 1 L,

2.18 1.146 0 1 -08 1.11 .09 0.99 1 0 14

2.20 1.157 0 1.10 1.13 .ii 0.99 1 . 1.,5

2.22 1.1r3 0 1.10 1.14 .11 0.98 1 .01I

-14



RUH NO. F$-E 2 RUN DFTE ; A M 1 '?.E FIPRESSU1RE PP TIO

'"IE MACH THRUST PC.'PA CT Pu/PA P1 /P P F11.PR P$FA

2.26 1.191 13579 98.82 36.52 IL. 12 0 .97 1.9 1.05
2.28 1.282 9946 72.38 26.25 .35 0.97 2.1.
2.30 1.214 718.5 52.28 18.60 .48 8.'97 2.07 .08
2.32 1.225 5654 41.14 14.37 .50 0.97 2. .10
2.34 1.24 5713 41.57 14 .26 .51 0.97 .12

47 277 45. 15.39 .56 0.97 1 .14
2.3 9 6578 47 .1 15. 1 .56 8.97 .6
2.40 1.270 7297 53.10 .14 57 8.97 .
2.42 1. 20 ' 9 1 ... .. I .. 9

...- 7.981 58.08 .'. 364 O.K' 4. .: " ,-

2.44 1 ."9 961 96 0.9; I
2.46 1.30, 10819 2.26 .62 8.9" 4

43 1.316 011 - 4 . 45 .62 0. -4 -,
2. 1 . 3. 3 9 9. 1 'S 53 7 8 ' .
2. 5 1. 14965 H :0 's. 31 .74 H .

.4 j .34 ?, 1582 115.51 ..:.. 29 . ".

2. 56 1 0 16867 122.74 3 69 0. r
2.58 1 .371 l8146 1 2. 1 5 36.8-2 .69 0.97 _.60 I "2,,2 18 0 F' 2,o. ....

- ,7"3 0.97 -- 7-
2.62 1.3'93 20931 152.;:2 41.17 .72 0.9 4 -2.64 1. 4u:: 20996- 152.79 40.71 .66 8.97

2 4: '1485 156. , 41 . :3 74 2
2-68 1 424 21480 155.74 140.25 .69 .2

38 1 44 21033 15H3.06. 3.01 .65 8.9:- .
2.72 1.444 21328 155. 15' i38.99 •0. ';

4 1. 454 21748 1.5. 21 -39.24 .65 1 H1 05'
7' 1.463 21814 158 i, 38 ' 7 .61 1.01 ""

1.4 3 2242 "._, .:,9.1 .6 1.Hi 4
- 80 1 14 1 1.8. 41 -3 5 .56 1.01
2.2 1. 49-2 22171 161: 4 3 80.: .55 1 0
2.84 1.501 22419 16. 15; .3?. 97- .50 . :
2.86 1.5H9 -51 1r' rr 45 --

2.938 1.51,7 22186 161.45 36.7 6 50 -
2.90 1.j2 5 ''79 122s - 36.65 41 1 0:' Z' . 8. -6
2.92 1 2 163..01 36.46 24 1 H:

2.94 1.54' 23065 167. ::',5, i36. 91, 37 1.0: .40
2.9 J52 '22 645 164.. 35.85 27 1.04 4. 24 4

2.98 1.561 2844 16.2 4' P76 .21 1.14 4. 1
3.00 1.50 'd39H it2.'4 34.67 9 104 H.452

3.04 1. 4 1989 16. 0 2 :33.43 1.H5 1
3.06 1."590 -2055 160.58 '32 2 1.04 45H

93.88 5'5 220-72 160 62 . :.8 1 4 4= t3.0 1.5 0:6 4-. 2 1.0, :-.4". .

:3.10 602 21676 157.74 1-..2.. 1 4 O
3.14 1.617 -2697 165. 17, .11

23.1 5 0 50 163.?74e 33A1 1.4504.3.16 1622 32 8 26: 74 o-6 5 -':.45 ia'

3.20 1.6s2 22587 164 .:7 132. :5 1 45 1
'.. ..2532 16:7 32.12 .34 1.06 3. 45 . 4!_

3.4 I.6::9 22181 1r- 0. 41 31.36 .15 1.06 .. 1.44
3.2E. .4' 15.?08 114 26 , 22.20 -.26 1.5 .. 4

3.28 1.645 7915 57 60 111.15 .21 1.0$ 3.4$ 1.4

3.36 .647 3651 26.57t I 5.14 0.99 1.07 ..45 1.4.3

19
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'4
RUN NO. F5-B 2 RUN DATE #* MAY 1976 PRESSURE RATIO

TIME MACH THRUST P1 PR F 1I. P A P" ' PA P2/PR F'.', F4. tn

A6 1.191 13579 0.97 1.96 :..05 1.08 1.01 1.13

2.28 1.202 9946 0.97 2.01 :..06 1.09 1,03 1.15

2.30 1.214 7185 0.97 2.07 .8 1.15 1.06 1.17

2.32 1.225 5654 0.9: 2.11 :..10 1.25 1.13 1.30

2.34 1.236 5713 0 .7 2.18 :..12 1.30 1 .l 1.21

2.36 1.247 6277 0.97 2.21 :..14 1.33 1.2- 1.22

2.38 1.259 6570 0.97 23 .16 1.35 1.2 2

2.40 1.270 r397 0.7 2.29 ..18 1.36 1.26 1.26

2.42 1 .22 7981 0.9.7 4IS 1.37 1..,

2.44 1.293 9613 0.98  40 .. 20 1.:39 1 2 9
2.46 1.304 10319 0.97 ." .. 21 1.40 1 1
2.48 1. 316 12011 0.96 2. 43 :..22 1.44 1

2.50 1 .... 13629 0.98 2.50 :..26 1. 43 1 .36 I-15

2.52 1 .• 7 14965 0. 9 :.. 26 1.48 1 :,

2.54 1 .34-' 15872 0.97 2.56 ..26 1.47 1.41 .

2.56 1 360 16867 0.9 2.62 .2s 1.51 1. L .40

2.58 1.371 18146 0.97 2.66 ..29 1.53 1. 46 1.41

2.60 1.38- 18906 0.9' 2.71 ...31 1.52 1.4 1.42

2.62 1 :39: 0931 77 ..34 1.55 1 •4 .44
2.64 1. 403 20996 0.917 2.82 .33 1.55 1.51 .44
2.66 1.413 145 0 1 2.32 ..35 1 .56 1. i5

2.68 1.424 21400 0. 98 2.91 ..37 1.57 52

2.70 1. 4:34 103 0 ..93 ..37 1.56 17

2.72 1 444 13120 0 " 29 .40 1.56 1 . 44

2.74 1.454 Z1740 1 1 3.05 ..43 1.57 1.51 .4j

" 76 1.46:3 21314 1.01 :.10 .44 1.54 1.41
78 1.47.3 ,22.. , 4 : 2 1 01 3.'24 ..44 1. 51 . 4:- 4

2.80 1 48:3 .-P101 1 01 3.13 ,47 1.54 1.49 .

2.82 149 22171 1 .03 3.2 ..48 1.54 1. 4619 1
2.84 1.501 -4 1? 1 Q2 3.27 .50 1.52 1.45

2.86 1.509. ,. ,23b i 1 03 3.2 ...51 1.49 1.41 -

2.88 1.517 22186 1 .0" 3.37 .51 1.51 1. 4 3 ,."

2.90 1.526 22375 1 .0 3.33 ..52 1.51 1. 4:3 , 0

2.92 1. 5S5 22522 1.0: 3.38 .53 1.49 i.4" L. 90
2.94 1. 54 2:365 1.0 3.40 ..53 1.47 1.38 9

Z.96 1 .515 22645 1 .04 4.24 ... 52 1.47 1 :. 0

2.98 151 2-2844 1. 04 3.45 :..52 1.47 1.34 0. 90

3.00 1.569 22390 1 04 3.45 :..52 1.47 1 .0.50

3.04 1.5804 21989 1.06 3.45 :..51 1.40 1 .24 A. '2

3.06 1 .59 22055 1.0:3 3.45 :..50 1 .38 1.22 . " .1

3.08 1.595 22072 1.04 3.45 ..50 1.39 1,19 ,92

3.10 1.602 21676 1. 0 3.45 :..53 1.30 1.15 .9

3.14 1.61 2269. 1 04 3.13 ...4 1 4 1 . .

3.16 1.622 22500 1.05 3.45 .48 1.14 1.0= n4. e.., 3, 45 ~ ..471 91 0i ¢. 3
3.20 1 .6:7, 2 22587 1 . ,  3.45 .... 1 w .

3.22 1. 636 22532 1lh 3.45 .45 1. 04 0. 9 .4

3.?;4 1 6-34  a21 1 l .- 3.45 . .44 1.00 0. 96 O.95

.' . T42 15700 1.05 :3.45 .43 0 .97 0 .

3.28 1.645 7915 1.05 :3.45 .43 0.94 ';49 l..

3.30 1.-747 3651 1.07 3.45 .43 0.93 0.9? 0.6

- 20



14

RUH HO. F5-B 2 RUN DATE '- MA, 19.6 PRESSURE RRTIO

TIME MACH THRUST P4iPA P9/PA P10/.PA P6/PA P?,PA PS.Pi

>6 1.191 13579 1.13 1.17 .15 0.99 1.06 l.0

2.23 1.202 9946 1.15 1.18 .16 0.99 1.08 1.11

2.30 1.214 7185 1.17 1.19 .17 0.99 1.12 1.4

2.32 1.225 5654 1. 20 1.20 .. 19 1.00 1

2.34 1.2:6 5713 . .22 ..20 0..9 1 : .3?
2.36 1 27 2.7 1 1.24 .23 0.99 1 . 1.40

2.38 1. 259 650 1. 1.26 .25 1.00 1.40 .42

2.40 1.27 7297 Z 6 1.26 .25 0.99 1. 40 .42
2.4 2.0 1. 41 4":

2..4" 1 2c, 7981 1 . .7 1.¢014 14

2.44 1 . '9: 4613 • -1. 3 1.0 IA 1.45

2.46 1-304 as319 0 8.31 .31 0.99 1.4 1.45

2.4813. 16 12011 1 1 .32 1.00 1.4 o.4,

2.5 ... . 1369 1 .5 1.3:3 .33 1.00 1.51 1.49

2.52 1. 32 14965 1 1.24 -3 1. t .00 46

2.54 !.34 5872 S.15 1.4 .35 1.00 1.49

2 56 1.r0 11;867 1.40 1.34 .35 1.00 1.50 *5

S 3146 1.41 1.33 36 1.00 1.52 1.54

2.60 .3'1 18%0 1.42 1.2 1.00 1.54 1.55
2. 0 • 8 

18 
9 

00 
E. 

5

2.62 1.3,' 3 US34 1.44 1.3' :. 1.00 1.55
.64 1. 40:-: 2ri96 6, 144 1.•26 33..00

2.66 1.413 21485 1.45 1.21 .31 1.00 1.5-

2.68 1.424 21400 1.45 1.11 :.28 1 .0 100

2.70 1.434 21033 1. .02 1.00 _5? -"
2.7 " 1.0 1.2.5

2.72 1.444 1320 1.44 0. 93 ..12 1.00 2
1 4 . 9 1, 0. 98 

.0

2.74 1.454 21740 1.41 0.91 0.98 1.00 1.65 1.
.76 ..491 21814 9 .91 0.'3 1.80 1 1

7 1.4 2.42 1.3A 0.90 0.91 1.00 W0 . 9 4 0 ... 1 .00

2.80 1.4-:3 101 15. 0.94 0.91 j . ' -

2.82 1. 4 22171 1.: 0.91 0.90 1.00 1

2.84 1.561 22419 1.09 0.93 0.90 1Wi 1

2.86 1.509 22351 0 " 0.92 0.91 - 1 5'-

2.88 1.517 186 0.3 0.93 0.90 1.01 1.1 -
...'" . 0 0.94 .92 1. 01 1 6. -7 1.56

2.90 l .5 _213 7 0.0 1~ 0.4 0941W .

2.92 1.535 15 -0 0.94 0.92 1.W1 I. -

29.... 0 " " 0.95 0.92 1 01 1.57 1.
2.96 1.5 64 . .96 0.9:- 1. 1.54 s • ..

2.98 1.551 22,4 4  0.95 0.93 1.01 1.49 . .

:3.00 1.5"9 223qO 4.70 0.95 0.93 1.01 1.46

3.04 1.584 21989 0.A 1.02 0.95 1.01 1.40 1.43

3.06 1.590 22055 0. 9 1 0.98 09! 1 1 1.-
2

:3.08 i.5'5 2 .A 1.04 0.94 1.02 1. 40.

3.10 1. 602 21676 0.A2 0.98 0.98 .0 1,.',-, ~: -." 0.9,,v ..'8 0,. 96 1. 02 1 - :'4 '6

:3.14 1.617 22697 0 ' 0.9. .

3.16 122500 0 A4 1.02 0. 98 1 .i 1 - ' "-3 1 1. 22 . 5 • 0 1 -
7.9 ,

3.20 1 587 0 '' 1.01 0.97 1.0 1.1 1

3.22 1. 0.94 1.02 0.98 1 L. I 1i

3.24 1.:9 2101 0.95 1.03 >.00 1.02 1

3.26 1.642 15700 0 A 1.02 .00 101 1.
3.28 1.64- 7915 0.94 1.03 0.99 1.02 1. - I "

3. :30 1.• 64r 3651 0.96 1.04 ".. 1 1.0 -1.

21
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RUN NO. F5-B 2 RUN DATE M.IAY 1976 PRESSURE RATIO

TIME MACH THRUST PC,PA CT P1/PA P1/'PA PI 1/"FA P5-PA
" " K- -3.. 2+1+t 1 ma S O0 1 :: , ' :"a

": i ,. - .?5 i.4.0: .05 .0" 4 . --
3.40 1.645 571 4.15 0.80 0.79 1. 06 345
3.44 1. 638 571 4.15 0.81 0. 7 0.98 3.45 -
3.43 1. 6:32 571 4.15 0.82 0.84 @.97 3.4.-
3 5 1 26 571 4. V 0.' ..__
3.56 1.61'9 51,' 4.15 0.83 0.76 4
3.60 1. 610 571 4. 15 0.84 0. ,"8 0. .
3.64 1 . 0l1 571 4. 15 0.5 L 0 ,:
3. 68 1. 5 1 571 4.15 0. : 0. 8 1 1.4
3. 2 1 5 2 571 4.15 0.87 .83 0.94
3.76 1.572 571 4 - .1 0 83. 9:-, Q84
3.30 i.5- 571 4.15 0.89 0.87 0. 94 - - . 4
3.84 1. 55 571 4.15 0. 90 0.85 O. 97 3.
3.88 1.54: 571 4.15 0. 91 .01 0. 3..9LI
3.92 .5-4 571 4. 15 092 0.93 0.97 -I. C
3.96 .5 571 4.15 094 0.88 1 05 :I _

4.00 515 571 4. 15 0.95 0.86 1 12 -,.
4.04 1507 571 4 15 o. ?6 +90 1 13 .44 0 .
4.12 1 4.? 571 4 5 0P 0.87. 4
4 .16 1 4 1 5 7 1 4 ,  LI ' 1 4 .

4.20 47Z 571 4 .C 1.5 1.00 3.41 -
4.24 1.463 57'1 4 15 1 02 0, . 1 3, 24 1 0
4.28 1,455 571 4 15' 1 .03  0.8.3 1 . .
4.32 i.446 571 4 .15 104 I.815 1 .3 0 . 45
4.36 1.48 571 4 15 1.05 09 1 29

.4L 1.4 U3 '57 4: IWL 41 L1.0 4 3 7 4 . 1 5 =  . 7 0 .9 4 1 :2 0 -3 .4 4" :

.44 1.4.1 571 4 15 1 .3 1.2 C

4.48 1.413 571 4.15 1.0? 0..95 3.
4.52 1.4011 571 4i15 1 10 L. 85 1 " _
4. 56 1' 571 4.15 1.11 0.7 19
4.60 1.- 0 571 4. 15 1. 1.3 0.91 1 71S
4.64 1.:3:-3 571 4. 15 1.14 L0 7 1 3. :.
4.68 1. 571 4.15 1.5 0. 81 1.28' 3.1,
4.72 1. -E8 571 4. 15 1 16 .02 1.2*g_ -.
4.76 l.360 571 4. 1 1 0.98 1. h 1 4
4.80 1.353 571 4 15 1 0.'.92 1 "
4.84 571 4 1 4. 15 1.20 114 4
4.38 13:3, 571 4 15 1.22 0.98 1.24
4.92 1.. :1 571 4 15 1 2" 0.86 1.4 3,
4.96 1. 24 571 4.15 1.24 0.97 1 CJ 4
5.00 .31 1 571 4 15 1.26 0.92 1. 1 1 LI
5.04 1.209 571 4 . 12 0.82 1 1 1
5.08 13¢ 2 571 4.15 1 ".03 1.I -
5.12 1.29 2571 4.15 1.7;0 0.87 1.19 1.
5.16 1.2::9 571 4.15 1.31 0.94 1.19 7 1.
5.20 1.283 571 4.15 1 0.88 1.1:8 .:: 1.
5.24 1.27 571 4.15 1 3'4 0.84 1.18 2.
5.28 1.270 571 4.15 1 05.86 1.17 _.
5.32 1264 571 4.15 1... LI92 1.16 -

22W ~ - . ..........-..-.... _
- -s_1_



--,

-. . ..-- - -- I
14-

RUN NO. F5-B 2 RUN DATE 4;-, 1"1A",' i:1 ?76 PRESSURE FhTIO

TIME MACH THRUST Pt P P11 PA F' PR FP2 PA p

32 1.648 2610 1.0. 3. 4, '. 39 0.91 . .94
3. :3b 1. 64:3 2905 1 .06 45 " . 37 0.89 0.:- 0.9
3.40 1.645 571 1.06 3.45 . 34 0.89 0 . 6.9:3
3.44 1. 63G' 571 0. 9I 3.45 .28 O.90 0. .95
3.48 1.6532 571 0.97 . 45 ...26 0.-4 9
3.52 1.626 571 0.96 3.41 .22 0.88 0.€J A.S:i
3.56 1.619 571 0.94 3.39 .16 0.89 0.:8 ' .4
3.60 1.610 571 0. 3.35 .. 13 0.89 .- .'
3.64 1.600 571 . .-.. 09 0 . 4 -

3.68 i1. 5-: 1 571 .' I .04 L. 9 ,.
3. , .5 571 0. -4 3. -7 .01 0. S1 0. :3.'
:3.6 1 5 2 571 L.-?4 3. 5 . 883 L. 43.&t 1 51 0.4 0.94 0R 8.

4 1. 54 0, 0 80 Ul31. 84 1 .5 5 7 1 . -; 0. 92 0.8eL', 8 -

451 4-ir 5-1 i I'~4 , 1 4 : 571 1 - - 4 " 0 Q 0 . -3. 96 1. 525 571 1. 4 .1. 0' 4

4- 0 14 501 10 0 I'D 1 LI

4. i 517 571 1 " 1-- . .2 S -e3
4.04 1.5r7 571 1 ' IS.44 0 . 9: 3 18 2A 1l .. ,-
4. 1 1. 4: 571 1 5 : _. : 4 1
4. 1 1.4-1 571 I 45 .14 0. 93 C 'I , .
4.24 1.41" 57 -1 1 3 4' '.5 - -1. .;'
4.24 1.4 1 3 1
4.28, 1 45 5 5 1 1 " :3.4.5 34 1 1 3 .

4.5 1' 44 1 1 11

4.$0I .4 51 1 45 1.34 1 4
. 1. 5 1 3.45 35 .34 1 . 1.
40 1. 4:' 51 1 : 3. 6 1.314

4. 4451 :r35 1.3 14 1}, :

4.44 1 421 571 1 . .. 34 91:E 1 31 6_.,a ,
4.48 1 4 571 1. 3 4 .3 1 1 1 31
4.52 1 .4 6, 571 1 2 5 33 1 4 14
4.56 1 . 571 1 36 3.0 2 ' 1.5 1
4.60 1. 430 571 1 3.:4 .31 1.37 1 .,4
5.4 1. 1.7, 3 :..35 1 .37 1 4 1 ',
4.68 1 ". 571 1 2 S 3 3." 36 .1 1 4. 2"411
5.0 1 . 1 571 1.2 6 .:35 1. 1f 1. .-4 1
4.76 1 .3*0 571 1 . 3.3 ,34 1'.4435 1.3- . 65..1 571 1 1 :. 3 .. 1 1. 1 4
4.84 1.346 571 1.25 3.14 34 .35 1.

1-... i :5:' 11 "

4-88 1 3,38 571 1424 3.12 1.4
0 1 14. 46 1.,'4 571 .2- 13.04 .31 1.:3:3 1 :"0i.,

5.00 1 r4 571 1.21 33. 00 " 30 1.32 1 -5.04 1 .:30-9 571 . 1 2. 98 .29 1 . :, 11. : -
5.08 1 :.302 1 _7 ;. !:13:3 . 1 1 "'- -

5. 1 6 .2: .- .-1 '?'.:- 7 2 .2 1:' t. 24e .:
5 .24 1.2 '76 571 1 . 1:': ."7321 1 -:'.•.,.

23
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RUN NO. F5-B 2 RUN DATE O MI 1976 PRESSURE PATIO

TIME MACH THRUST P4IPP P9.. PA P1W PA P.PA F7 l- -

32 1.648 2610 0.94 1.03 .. 00 1.0. I . .1
:6 1.648 2905 0.93 1.01 0.96 1.0: 1.07 1.-5

3.40 1.645 571 0.93 1.01 0.97 1.03 1.0 i  0. 93
3.44 1.6:3 571 0.95 1.03 0.99 1.04 0.?9 0.1
3.48 1.6:32 571 0.93 1.02 0.97 1"04 105 0."4
3.52 1.626 571 0.93 1.02 0.97 1.04 1.04 0 .'3
3.56 1.619 571 0.94 1.02 0.98 1.04 1.12 C 92
3.60 1.610 571 0.92 1.01 0.96 1.05 1.c 0.'?
3.64 1.600 571 0 93 1 01 0.96 1.04 1.0E 0.9"
3.68 1.591 571 0 9 i01 0.97 1.05 1 . : .,4
3.72 1. 52 571 0.92 0 .9 0.95 1.05 1 1.01
:3.76 1.572 571 0.2 0 99 0.95 1.04 1.,7 i.Qt
3.80 1.56 571 0 099 0.96 1.04 1.0 1.02
3.84 1.553 571 0.92 0.98 0.94 1.04 1.1_ 1.03•"91 0-~ L .. .4 1.04.V
3,88 1 ,54 571 0 91 LI98 0.94 1 04 1.1 ....
3.92 1.534 571 0.91 0.98 0.95 1.05 1 -. 05

.96 1 . 2 51 0 -. 97 0.94 1.10 1.11
4.00 1.515 571 0.90 .97 0. 9:3 1.13 1. 4:- .. 3
4.04 1.507 57 1  0 0 0-.97 0.93 1.26 1.46 i.27
4.12 1 48? 571 .- 9 096 .92 .31 1.544. 16 1 . 4.: 571 0i.6 0.''' l 95 0. .92 1 . :3, 1 " ._-:- ..-
4. 20 1 472 571 0. 0.9-4 .'91 1.3 1.55
4. 24 1.46 571 0.'i 1.36 0.91 1.3: 1.54
4.23 1.455 571 0.92 0 94 0.91 1.35 !.5s I,3--:
4.32 1.446 571 1.-4 0.93 0.90 1.36 1.5
4.36 1.4-8 571 1 .19 0 93 0. 90 1 .6 1.45 -3

40 1.4"0 571 125 092 Q.90 1.37 1.4m
*4 1.421 571 1 ."6 0. ,.98 1.37 1. --

4.48 1. 41 571 1 -0 .91 O92 1. 37 1.4 -7
4.52 1.406 571 1 05 .37 1.v! 44 V1
4.56 1.-' 571 1 . 4 0.94 1 5 1 ". -' 6
4.63 , 390 571 1.54 0.'96 17 1.37 1.0a .. 7
4.64 1 383 571 1.36 '.1 :.26 1.29 i. 1 6
4.68 l3- 5 571 1.7 1.13 26 1 . 1.:--'E 4.:
4.70 1 36' 571 1.37 1 20 .29 1.4 1.,, . .5
4.76 1.360 571 1.}6 1.26 .32 1.3 4 - 4 -.-4
4.80 1.353 571 1.'7 1.28 W 3 1.34 1.34 i.34
4.84 1.4 571 1.37 1.3 3 1I 1.

4.88j 1. 13-8 571 1.3 1.3 4.35 .32 1.-.. !1
4.92 1.4,3 571 1.0 1. n.35 1.3: 1 1.1'
4.96 1.324 571 1.36 1 . ..3 1 - 1
5.1' 1 "- 571 1.4 134 W5 18 12

5..- 35 1 .. 1 525 2

5. '? 1._-294 571 1.34: 1.:: 34 :.35 1 . 2EZ 1 ---!7:5 I

5.10 1 .8 571 1 W 1.34 .35 1.26 1 24

5.204 1.283 ': 571 1.33 1.:34 1 35 1.25 1 .- 22 1 -"5
5.24/ 1.•206 571 1 =.... 1 :-5 .345,3 1.275 1 .2 1 .2'5

5.28 1.270 571 1.:1 1.33 :.33 1.24 1.21
5.32 1.264 571 1.30 1.32 :.32 1.2:3 1 .0 1.23 --

24
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B.4

RUN NO. FS-B 2 RUN DATE 'AY 1976 PRESSURE PATIO

TIME MACH THRUST P4 PP P, PA P10 PR P'PA F -

-2 1.648 2610 0.94 1.03 .00 1.0.
;6 1.64:3 2905 0.9" 1.01 0.96 1.0: 1.7

3.40 1.645 571 0.9371 1.01 0.97 1.0:3 1.o: 0.93

3.44 1.-:3 561 0.95 1.03 0.99 1.04 0.99 0.31
3.43 1 62 571 0.93 1.02 0.97 1"04 1 .5 n." 4

3.52 1 5-1 0 1.02 0.97 1.04 1 .-04

-3.56 1 .61 5 1 0.94 1.02 0.98 1.04 1 .,] - ' -

3.60 1.61 571 0.9K 1.01 0.96 1.05 1 0
3.64 1. 6LI 571 0. 1.01 0.96E 1.04 1 cL 1.9

3.6$ 1 !. - 1.01 o.97 1.05 -,5
.72 i.5, 5 1 0.99 0.75 1.05 1 5
3.6 1.57:, 571 0.99 0.95 1.04 1
3.:3 1.56_-: 57 0. 0.99 0.96 1.04 1

3.-4 1.513 571 .9 0.4 1.04 1 - _"':' . .740.;:3 ! 94.10-4 - 5
, 3 . 5. ,4 -i 571 C'

5. 1. 5 1 0.91 0..8 .95 1.05

'.'6b 1 511 _ -410. 0I'7..41. 94 1 .10 1 .1
4.00 1 5- '  5-11 .9 .. 7 z.93 1.1 1 C 73
4.d4 Cq 1i .. 9 LL . 9 "1
4.1 1 4::- 0 .19 1
4.16 4 1 :-- .9 1 5 1 C
4.20 1472 571 7- I. 1 1
4.24 4 - 571 0 -'6 .91 1 :
4.' 1 4 571 0 '' 1 4 .91 1 1 .
4. 1 44 1 4 379 4 0.U 91 1._=
4. - 44': 571 1 . 4 0.9 0. 901 - 1 4. 3.E:I

4 . 4- 97 1 LI 0. 90 1 1 4-

$4 4 571 1. '. ? 0.'9cl 1 .1

4.4;3 1.41? 571 1 1 1- -1 q
4.5- i 4E 571 1 " :_.: '1..05 1 Y:T 1 , . ":
4.Cr. 1.: ' 571 1 -4 v.9a .15 1 3 1 .

4.rgt *. '9 ,el 4 .9.17 1 :3 1 I ,
4.5 1 • 3: 571 1 -- 1 11 1 1
4.5 1 71 0 -. 14 1 1
4. 6 '4 1 3::: 571 I 1 L "'1 1 .- :

4 .6 1 .3 " 5 7 1 1 : -61 . 6 3 1 ' E: 4 ; 4
4. 0 1 .,-5 571 1 - 1.1 .3 1 A-4 4
4. 3 4: 571 1 1 2-0 33 1 -, 1
4.:76:-: . 3:-: 0 571 1 1 . 1 1
4. 2 3 05 571 1 1.2'8 35 ' . 1.1 I . '  . 4
4.84 1 .74 571 1 .- ;7 1 .3 .35 1.3J7 1
4.:: 1 - 571 1 1 .34 .35 1. '
5.4 1 . ' 571 1 i 4.35 1.31 1

5. '? 1 .24 571 1 1 .35 1. 1
5.1 1 571 1 4 1 34 .35 1 1.5. 0 1 .sv 5"1 1 6 1 . 34 :.35 1 . a1.i1

5.0i 1.83 30 571 1 14 .34 1 1.22 .
5. 1 1 . 7 5.1 1. _:, :.4•35-" I 1 .' -[i ..

5. 40 1 5. 51 1 34A .34 1 1.21.
5. 70 971 11 1 .3 .3:3 1.24 .1
5. 1 .614 571 1 1 1 3 .32 1.24 1. _2
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RUN NO. F5-B 2 RUN DATE Mm M',' 1976 PRESSJRE RATIO

TIME MACH THRUST PC PA CT P1:PA P1 'P2p . * :

5.40 1.251 571 4.15 1.? u.87 1.15 2.4d
.50 1.215 571 4.15 1.43 0.89 1.14 2.58 1.0

.60 1.220 571 4.15 1.46 0.83 1.12 2.51 i.17

5.70 1.206 571 4.15 1.50 0.86 1.11 2.46 1.16

5.80 1.192 571 4.15 1.53 0.80 1.09 2.45 .14

5.90 1.179 571 4.15 1.57 0.85 I. 9 .2i..

6.00 1.165 571 4.15 1.60 0.79 1.08 2.-5
6.10 1.152 571 4.15 1.64 0.78 1.06 2.30 ".11
6.20 1.19 571 4.15 1 59 0.83 1.06 2.21 1

6.3:0 1.1-' 571 4.15 1 4, 0.81 1.05 2.2 .  K -

6.40 1.110- 571 4.15 1 7 0.80 1.03 2.17 1,:7

6.50 1.1 .. 571 4.15 115 0,84 1.02 2. -,

6.60 1.0 1 571 4.15 1 - 0.79 1.01 2.O5

6.70 .00I 571 4.15 1 .6 0.76 1.00 .05

6.80 1.0-'i 571 4.15 .90 0.77 0.99 2.01

6.90 1.060 571 4 15 1 94 .i1 0.97 1 -.

7 Li0 1.0 0 571 4 .5 1.97 0.79. 0.97 '95

7 10 1,040 71 4.15 2.01 0 ,7 0.96 1.91

7 .2 1.0:0 571 4.15 2.05 0.71 0.95 1,7

7 .0 1.0.I 571 4.15 2.0' 0.76 0.95 -: -

7.40 .01! 571 4.15 13 0.78 0.'9-: 1 - 17

i50 1.002 571 4.:5 2.17 0.72 0.92 1..'

7.60 0.903 571 4.15 2.21 0.68 0.91 ! - .

7 71 0.9 4 571 4.15 ".25 0.73 0.91 1.75 0.4

- :- 0 ,976 571 4.15 i.29 0.68 0.90 1,7S 0.94

7.90 0.9 - 571 4.15 2.33 0.69 0.90 1.70 Q.:

2.00 0.9 59 57: 4.15 2.37 0.65 0.- 1.63 .I2-

JL- L.9 1 571 4. 15 2,41 0.67 .88 1.0 WTI
LI .L9-4 571 4.5.4Li 3i;1.

; I20 0.94? 571 4.15 2.45 0.o6g9 ' 10.8

8'40 0.'-5 571 4.15 2.4'9 0,7 0.87 1. .0

8 I40 0,927 571 4.15 .I . 0.87

.50 0.'9'2 571 4.15 2.56 0.67 0.8'6 1.51 '

.60 0.9 5 571 4.15 2.60 0.68 0. 8 1 =2.8-E:

*.70 0.908 571 4.15 Z.64 .72 0.5 1. 4 L. i

.8L0 LI90 571 4.15 2. 0.67 0.87 .'5 W-'

8. ' 0.-?4 571 4. 15 2.72 0.71 0.89 i 0.5: c9.00 0.8L i 571 4.15 2.76 0.75 0.90 1.53 . .9. 0.L LI 2 571 4.15 2.80 0. :-31 1.53 L.4'
,20 0 8 L ' . 1 4.15 2.-4 0.72 0. 1.

9~ 1 1 415 *,~0.91LI 1.49 3.9
9.-0 0. 571 4. 15 2.87 L. L 0. L ' 1.51 Ll2 49. L ... 571 4. 15 2.91 0.77 0.9' 1.5" 1 49~09 1.5 0 "- ..... 92
9.50 0... 571 4. 15 2.95 0 L76. -2 1.5 .. 91.10 0.853 571 4 15 2.19 0.5 0.9.9.6 A '-:5: " =,'99 0 80 0.'92;  1.51 0.94

10.70 0.848 571 4. 15 :3.03 0.83 0.94 1.4'? 0.949.,8:0 0. 8-42 571 4. 15 3.07 0~. 80 0.9'2 1.51 0.'941
9.90 0.83:!7 571 4. !5 :'.1!1 0.78 0.92 1.50 0.94
10.00 0.8:32 571 4. 15 :3.15 0.8:-1 .9- 1.48 @.S!-.
10.10 0.8;-27 571 4.15 .3.! 9 0}.75 0.9:3: 14:: 0 9

10.20 0.80 - 571 4 15 :3.23 0.78 0.94 1.41? 0.?.5

10.30 0.316 571 4.15 :3.27 0.80 0.94 1.4:: 0.95
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RUN NO. F5-6 2 RUN DATE r ia', 1.,"6 PRESSURE PATIO

TIME MACH THRUST PF F R Pt1, PA P', PR F : FR - '4 

40 1. -" 1 571 1, - .?1 .. 21 1.24 1.19 1.29

30 1 .- " 571 1. 2.58 .20 1.22 1 .17 127

1.60 1.220 571 1.12 2.51 n.17 1.19 1.14 1.24

5.70 1.206 571 1.11 2.46 .16 L.17 1.12 1. 2

5.80 1-19Z 571 1.019 2.45 n.14 1.16 1.10 1.21

5.90 1.179 571 1.09 2.38 i.13 1.14 1.10 !.20

6.00 1.1,5 571 1.08 2.35 .13 1.13 1.07 1.1s

6.10 1 1,- 571 1 06 2.30 . 1 1 1.11 1.05 1 16

6.20 1. 119 571 1. ot 2.26 .10 1.11 1.4 1 ..

6.30 1.139 571 1.05 2.22 .09 1.09 1.03 1.14

6.40 1.140 571 1.0? 2.17 .07 1.07 1.0-l 1.i2

6.50 1.11E 571 1.02 2.12 .06 1.07 1 .0' i.ii

6.60 1 .091 571 1.31 2.08 .04 1.04 A3 1. 09

6.70 1 . :I 571 1.00 2.05 ... 03 1.04 0.?7 1 -

6.00 1 071 571 0.0 2.01 .02 1.03 A0.9t 1 L-

6.90 .1 571 0.?7 1.97 .01 1.0 @.4 i.05

7.00 1 050 571 0.97 1.95 ..o 1. Al A.9:_ 1 14

S.10 1.040 571 0. ? 1.91 1.. . . .I I

7.20 1.0_A 571 0.?5 1.37 0.98 0.98 0 .. 1.0-

7.30 1.0i 571 0.95 1.',4 .98 0.98 0. - I .2

7.40 1.011 571 0.9 1.31 0.97 0.97 0.8? 1.00

7.50 1. 002 571 0.92 1.80 0.95 0. 95 08 005

7.60 0. ''3 571 0.9 A 1.7 . 94 0. 95 L08 A,0

7.70 0984 571 0.9 1 .75 0.94 0.95 A.8 0. 97

7.80 0.976 571 U.A 1.73 0.94 0.94 A 0.97

7.90 0.968 571 i.90 1.70 0.93 0.9. 8:6 &W

8.00 0.959 571 .9 A 1.68 0.92 .3 05, 05
10 0.951 571 9.'88 1.67 0.91 0.92 0. 8/5 005 =

.20 i .943 571 0.80 1.65 . 91 0.91 0.0-1 0,94

8.30 0.935 571 0.87 1.63 0.90 0.91 0.- 0.?4

8.40 0.928 571 0.7 1. 60 90 0.90 . A3 0.9_

8.50 0.922 571 U 1.5'8 . 89 0. 0 0.2 9." '

8.60 0.915 571 A.86 1.57 L.88 . . 2 0.9Z

8.70 0.90 571 0. 185 1.54 0.8 .. A Cf.

8.30 0.90t 571 0 87 I.55 . 89 0 .90 0. . 92

8.90 0.394 571 0.8 1.54 '.90 0.90 3,8- 0.9z

9.00 0.888 571 0.89 .55 0.90 0.91 0. O.K.

9.10 0.82 571 0. A 1.53 0.91 0.92 .85 0 0.

9.20 0.876 571 0 ,8: 1.53 0.91 0.92 0. 4 0 .4

9.30 0.870 571 0.91 1.49 0.92 P.92 .- 5 ..94

9.40 0.865 571 .92 1.52 0.93 0.9:3 8 -. 4

9.5 0. 859 571 0.52 1.52 0.93 0.93 036 0. 4

9.60 0...3 571 002 1.51 0.94 0.94 A. 0 . ,

9.70 0.84'S 571 0.A92 1.51 0.94 0. 4 A.,,7 ? 5

9.80 0. 842 571 . 92 1.50 0.94 0.0 92 U15

9.90 A .. 571 A.92 1.51 0.93 0.9 .. ...

10.00 0 832 571 0.93 1.50 0.94 L.95 0. 0 .9is

10.10 0.827 571 093 1.48 0.95 0.5 0.8s _ . M

10.20 0.221 571 0.94 1.49 0.95 0.95 0.::'- 9

10.30 0.816 571 0.94 1.48 0.95 0.95 0.89

26 .............................. -I
;'

- , -r," '



RUN NO. F5-6 2 RUN DATE . NAY 1976 PRESSURE RATrO

TIME MACH THRUST P4/PR P9/PR P10 -PA P6.!PR P7vR F.PA P R PA

" 1351 571 1.31 .31 1.21 1.19 1.1'

,. 1.571 1.27 1.29 29 1.20 1. 1 .2

5.60 1.220 571 1.4 1.26 ..26 1.18 1.16 1.13

5.70 1.206 57 1 1.25 .24 1.16 1.15 1.17

5.80 1 571 1.21 1.24 ,22 1..15 1.13 !.15

5.90 1.17 571 1.57 1.22 .21 1.13 1.13 1.15

6.00 1.1 571 1.1s 120 .19 1.13 1.11 i.12

6.10 1.15 571 1 .I 1.18 .17 1.12 1.1'1 1.11

6.20 1 . 1 571 1.1- 1.18 :..16 1.11 1.0? I ii

6.30 1.1.319 571 1.14 1.l...14 1.10 1 .0

6.40 1 141 571 1. 1 1 1' .12 1,, 1 .05 1 05

6.50 1 ,1I 571 1 11 1 
04 

:1 
I5

6. r0 1. 011 571 1 U9 1.10 .09 1 U ' 1.03 r;!4

6. 0 1. 571 1 11i 08 1.09 .08 1.034 1. 0 27,

6.'81 1.07 1 571 1 U7 1 .0 .07 1.0:1 1 .LI L0

6.9I l0r0 51 W1 ib .05 1. 0.G 
"L U

7.00 1.050 571 1 U I .05 .04 1.0 1  L. *.L0

7.1 1. 040 571 i - 05 .04 1. L0i. 9 at ."

7. 20 1030 571 
.0o .9a

7.30 1 .021 571 0 2 1.3 ..01 0.98 I

7.40 1.011 571 1 00 1.01 U.00 0.97 ,

7.50  1. LiL0 571 L'. 1'? UL J 0.99 0. .

7. 50 LI'? 571 . 0 U. 2' 
o. 98 0 I 9'

7.70 .- 4 , 571 L 19 0.97 U5 44 A .94

7.80 0.97 57I 0.9 7 0 .. 7.96 0.94 , .

7.90 096 571 0.96 I0.97 o. 96 0.9:3 A

- 0 0.959 571 0.95 0.9 6 0 .9. ...5 092. ...

(" . o.951 571 L.5 0.5 94 0.; 1 -. '

8.20 @ .94:3 571 0.94 0.95 0.. 9:3 0.91 U. , ,U

8. 30 5. - 57 1 0 744 0. 94 
0. 91

8.40 0. 9 571 l. , .94 0 .92 .0i U - "

8.50 h 29 571 L 9 , 3 j. 9-2 U. ::9 .I.

8 .7,9 1 
1 . 9 9 1' U' .i L iU

8 . 70 0 .9 15 5 7 1 c .'LU. C- U

8.(70 0 .9 '. 5 71 .?2.92 0). '? 1 0.88 c. "6 "i, "-

8.80 0. 901 5 71 0 '; ;. 2  .91 0. .

8.90 J. 894 51 L. 92 0 .92 -9.': 0. U

9.00 0.,a4- 571 0.93 0.92 .91 00 91" .

9.10 0.88-'; 5 1 0 ' L.92 0.92 1.91 L. :LI

9.20 0. r. 571 U. '4 0.95 .. 92 0.91 0. " C

9. 30 0 7l 571 .94 0.93 . 0.: ?i. '9

9.40 0.U39 571 0. 94 0.93 0.,_ 0.92 U 04U .. ?1

9.50 0 859 5 71 0. '4 0.93 0. 92 L. l 4. U0

9.60 0.85.3 5 71 L.5 0.93 0.93 1.01 0.1 A.1

9.70 0.34'8 50 . 5 .93 0. 93 0.93 0.

9.80 0.84,2 571 0. 5 0.94 . 3 94 t. .

9.90 0.83 571 0.9 0. 136 0. 93 0.94 U.

10.00 0.832 571 0.95 0.94 0.93 0.94 .2 q.'7-

16.11 0.87 5-1 0.36 0.94 0.93 0.94 0.9-  0.93

t0.20 o.821 571 0.95 0.95 0.94 0.95 0.91 ,.w4

10.30 - 816 571 0.9 0 .95 0. 94 0.95 0.: : 94

27
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APPENDIX B

Run No. 5F-B3

Run D-te 20 May 1976

Configuration: 6 inch diameter body
Angle of attack = 0
No fins

Motor Firing: 1.48 to 2.48 seconds

Remarks:

Aim of this run was to obtain data at transonic speeds by firing the
motor as the sled travesed the Mach No. range from 0.85 to 1.36 with
coefficient of thrust varied from 35 to 80.
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RUN NO. r -8 3 RUN DAT E "9 MAY 197. PRE:_'-:UPF PTI

TIME MACH THRUST PC FH I CT P|,-"PA P1,PA Fl11"PA >F5,PA

148 0. 77? 14205 103.62 95 0. 14 0.95 1.10 0.95
0. 14477 105.6-:0 ,-o .513 0. 9 6 1.-

1.52 0.802 12693 9-.59. Z8 .13 1.06 !.1-' 0
1.54 0.814 10821 73.94 62.41 ..14 1.16 1.10 1.06
1.56 0.826 10201 74.41 5;.20 .12 1.13 1.111 ..7
1.58 0.837 10397 "5.84 56.2 .14 1.15 I.':, 1.0-,
1.60 0.849 10506 55.7.8 9.1.5 16 1.14 1.09
1.62 0.860 9701 70.-6 50.15 ..15 1.16 1. 5 1.09
1.64 0.371 9374 68. 3 47.20 .14 1.16 1I i.09

1.66 0.883 9280 67.11 45.14 .15 1.16 L1i 1.09
1.68 0.394 9320 4. 57 .16 1 18 1.1 1.10
1.70 0.906 10016 73.06 1. 70 .1" 1.19 i ,

1.72 0. 917 I'712 14 4 71 17 " 1.19 1 .2 II
1. 4 0. 'a'' 11670 1': 1 1. 19 1. I .

76 0.94c 12149 6,1, 52.59 .18 1. 21 1.
1.78 0.951 12519 , 9 "H0. 2 1.
.80 C. 96 :- 12312 ' -4 20 . 1.

1.8 0. 94 13302 9. - 5.. 2 4 16 1 .2
1.84 0.9 8 14140 6:3- . -1 5 1 -.8 6 C1.9 9 7- 14 7 1 ' 1 0 7 --= .5 223 -5 !;

1 .838 .L 111 . 15::1. . _
1. 90 1 H 0 1 5 8 4 1._ 1 -171

1 92 03 1623.9 1 :3. 4-6 5j. 1
.94 1.0 5 1 9 1.H 5.5 . 10 1. 449' 5 57 128 .5: 6" .2s :"0

1.. 10... 5. R7 ..31 1.. 3 1. 42.
2.00 1 .' " 14 56.6 ;2 .5 1. 46P' 02 1.095 175:34 121.,:40 55.90 .34 11.38 1 -'."( 4 1 108 18035 31 .56 51E.-1 .35 .40 1 .

06 1 2 l 51 1 .5. C-5 5- 46 .37 .3_-"' 1 - :-.[..... • 1 4 -4

2.068 1.13 1 18677 13 4 55 .5 40 1.40 ! -
2.10 1 .142 19057 1 '. 5' 5.::9 .43 1.43 1 .
2.12 1 15.1 ', 9362 141 .69 .44 1.45 1 6-
2.14 1 1P4 1'656 14:'. D'S8 5 . 46 43 1.46 1 .
2.16 1.175 19884 145. 45 1.50 0 .5 4-
2.18 1.188 - 1.5,3 1 '5

2.20 1. H1 19645 143.3 5I 2., • ..51 1.5 . 63.
2.22 1. 14 i9'61 143. r 5H 50 1.5 5 ..'2. 1 7a

4 1930: 141 4 49. H6 53 1.57 1 . H-14

.. 1.2 .... 12 9 4? 47. .56 1.55 1. 7w 5 0

2.28 1.252 192 139. 44 46.62 -55 -,
2.30 1 25 1950:3 142 4r.6r 59 5,
2.3 1.278: 19 1 ": '". 44. 1 57 1.5:8 3. ,  ._5
2.34 1 290 18. 1 692 43 .'.5 62 1.58 1 .
2.3 1. 301 1888" 1."5 4.6 .63 .62 1
2.38 1 ':1 13165 11 51 4 0.34 62 .60 17
1,.24 0u. 5 17.:? 136. 1 159 2 64 1.61 17 ' -

2.42 1.35 17752 12.4? 10 .65 1.63 1. .,,
2.44 1.346 17556 12:.,.06 .65 .60 1 r
2.46 1.357 17045 124.33 5.38 .70 1.62 . ;4 1.56
2.48 1.368 13356 97.4:3 28 .66 1.660 1 5'?

3

V,



RUN NO. FS-B 3 RUN DATE 99 MAY 1976 PRESSURE RATLU

-- TIME MACH THRUST PI,'PA P1t'PA P-/PA P2/PA P31-PA P4, PA

48 0.779 14205 0.95 1.10 0.95 e".97 0.92. . 6
"o 0.791 14477 0.96 1.10 0.95 0.96 0.-92 0.35

1.52 0.802 12693 1.06 1.11 100 1.01 0.95 1.00
1.54 0.814 10821 1.16 1.10 .06 1.07 1.00 1.03
1.56 0.826 10201 1.13 1.11 ..07 1.05 1.03 1.01
1.58 0.8'37 10397 1.15 1.13 ..08 1.06 0,57 .. ,s
1.60 0.849 10506 1.16 1.14 .09 1%07 1.01 i.0d
1.62 0.860 9701 1.16 1.15 .09 1.07 2 1.02
1.64 0.871 9374 1.16 1.16 ..89 1.07 1.0' .02
1.66 0.383 9200 1.16 1.17 .09 1.07 1.02 1.02
1.68 0.894 9320 1.18 1.18 .10 1.07 1.02 12
1.70 0.906 10016 1.19 1.20 11 1.08 1 1 .02
1.72 0.917 10712 1.19 1.20 .11 1.08 1. . .02

1.74 0. 92S 11670 1 1'9 1 .0 .12 1.09 1u
1.76 0.940 2 4.1 . -1 1.22 .13 1.10 .0:':
1.78 0.951 12519 122 1 .25 .13 1.10 1.4 0"."
1.80 0. 963 12812 1. 1 .2 .15 1.11
1.82 0.9'4 13302 1 4 1.28 .16 1.13 1. r'- "95
1.84 8.9 -5 14140 125 1.30 .17 1.14 1. 1. L
1.86 0. 997 14716 t 1 .31 48 1 14 10 "1
1.88 108 I:,. E. 1.16 i.34 .19 1.16 1. . ,7
1.90 1.021 15848 1 8 1.36 .20 1.17 1 . 13
1.92 1.0:33 16239 1 1.39 .22 1. :1 i1.0
1.94 1.045 16729 1:. 3 1.40 .24 1.20 1 12 0
1.96 1.057 17208 1 1.42 .26 1.r 1.14
2.00 1.082 17425 1.5 1.46 .28 1.17 1-

" 02 1.095 17534 1.38 1.48 .30 1.27 1 1 1 5
34 1.108 18035 1.40 1.49 .32 1.23 1 20

2.06 I 12 18513 1 152 33 129 ,
2.08 1.11 1867? 1.40 1.53 34 0.16 ,

2.10 1 142 19057 1.43 1.56 .36 1.34 1
2.12 1.15'. 19362 1.45 1.62 .38 1% 1
2.14 1.164 19656 1.46 1.62 1.37 1
2.16 1. 175 19884 1.50 1.65 42 1.39 1 3 125
2.18 1.181 0 1.53 1.65 .45 1.42 1 :1:-- ,Q
2.20 1 .201 19645 1.52 1.68 .46 1.45 1 1
2.22 1 .14 19612 1.55 1.69 .48 0.1 _-
2.24 1.227 19308 1 1.69 .50 1.49 1.42 5
2.26 1.239 19123 155 1.70 .50 1.48 1. 4:_ -5
2.28 1 . -1912 157 1.68 .51 1.49 j.49
2.30 1.265 19503 1. 1.72 ,52 1.51 1. 4"_ 7,8
2.32 1.278 19177 1. 0.05 ,52 1.51 1. 4::
2.34 1.290 18862 1.58 1.76 .52 1.52 1.4,,:' 1.41
2.36 1.301 18883 1 .62 1.79 .54 1.54 1.50 .4,
2.38 1.312 18165 1 60 1.79 .55 1.54 1. 5 1.45
1.24 0.653 17839 1.P-1 1.79 .56 1.55 1 14,
2.42 1.33 17752 1 3 1.84 .57 1.57 1 . 4
2.44 1.346 17556 1 60 1.86 .56 1.56 1.54 1.50
2.46 1.35-7 17045 1.62 1.84 .6 1.56 1.5u
2.48 1.36:3 13356 1.68 1.80 ..59 1.60 1.57 1.50

a3
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RUN NO. F5-8 3 RUN DlRTE 9? MA" 1976 FKtbUK. tHIU

TIME MACH THRUST P4 PR P9/ PR P1o/PR P6/PR P7PR P. PR

048 9.779 14205 0.96 0.97 0.96 0.98 0.97 0.?5

50 0.791 14477 0.96 0.97 o.96 0.98 0.98 0.97

1.52 0.802 12693 1.00 1.00 0.99 0.98 0.98 1.07

1.54 0.814 10821 1 0s 0.97 0.61 0.98 o.9" :.A,

1.56 0.826 10201 1 01 1.00 0.99 0.97 0.96 1.07

1.5 0.87 10397 1.02 0.99 Lo 0.98 0.97 . 01

1.60 0.849 10506 1 .2 1.00 .0 0.98 0.97 i.0'?

1.62 0.8E0 9701 1 02 1.00 .00 0.98 0.98 1.09

1.64 0.871 9374 1.02 0.99 ..00 0.98 0.38 1.10

1.66 0.83 9200 1.02 0.99 .00 0.98 0.98 1.10

1.68 0.8?4 9320 1.02 0.99 0.99 0.98 0.98 1.10

1.70 0.906 10016 1.0:. 0.99 1.00 0.98 0.9- 11

1.72 0.917 10712 1.02 0.99 0.99 0.98 0.9s 1.12

1.74 0.923 11670 1.02 0.98 0.99 0.9,8 0. - i2

1.76 " .0 12149 l.-3 0.99 0.99 0.98 0.97' 1.13

1.7, 0.911 12519 1 .0 0.99 1.00 0.9e 0.96 1 14

1.80 0.963 12812 1 0- 0 99 .0 8 0.9:' 1

1.82 0.?74 13302 1.5 1.99 .00 0.9s 0.1:- I."6

1:4 0.92! 14140 1 H4 1 00 .00 0.98 0.'- 1 17

L.86 0.997 14716 1.05 .99 .00 0.98 0.0- 1-

1 _ n . .0 i : 3 6. i 10 .02 A.9, 0.a 7 1.1,-)

..1 .,,:4,:,1 1L .02 H... H 4"1.90 1.021 1584 -8 1.07 1.01 ..02 0.98 . _ -

1.1 2 1. 023 162:39 I .0? 1.02 ..0 0.9: .8-'-

1.94 1,045 16729 1 LI'9 1 .3 .04 0.98 .. 24

1.96 1.057 1i08 112 104 .05 0.9' 0.77 1Z

.00 1.0--2 17425 1 13 1.05 .07 0. 8 0.' .2?

702 1.0'5 17534 1.0 1.07 .08 0.99 0.9': it

04 1.10- 18035 1.16 1.07 .0? 0.99 0.98 71-1

2.06 1.1 H 8513 1 7 1.08 .09 08 -.- , .2::

2.08 1.111 18677 1 42 1.36 .11 1.31 0.97 3. ?,'

2.10 1.142 19057 12" 1.11 A12 0.99 0.9- :..7

2.12 1.15-' 19362 . 22' 1.13 ..13 0.98 0.97 V

2.14 1.164 19656 1 24 1.13 A16 0.98 0.97

2.1i 1.175 19884 1 25 1 14 .17 0.'99 ;.'"

2.1'' 1.1 :-8 1 1'1 .. 13 0.99 0.9

2.20 1.201 19645 1 .0 1.7 .20 0.99 H.9b

2..2 1.214 19612 157 1.20 .22 0.99 H.99 .2

.'4 1,- I308 1.35 1.'2 .24 1.00 WAS

2.26 I.2'9 112:3 1 123 .25 0 9 0.9.
2.2 1252 1912 1..'.3"6 124 .26 0 ". 1 .54

2.-'8 ~ C I 11 .•.2 A " " 4

2.30 1. 5 1"50 27 .27 1.00 0.9 1. 56

2.32 I. 278 19177 1.3? 1.27 .'? 0.9 0 ..

2.34 1. 290 
1 862 1.41 1.30 .31 0.99 0. -:.5

2.36 1.301 18883 1.43 1. 31 .33 1.00 0. -t- I. 'w0

2.38 1.312 181 5 1.45 1.33 .35 1.00 0.98 i.51

1.24 0.653 17839 1.45 1.-4 .37 1.00 0.?8 1.0-

2.42 1.3"5 17752 1.4:: I.36 .38 1.01 0.99 1- .1

2.44 1. 46 17556 1.50 1.3:6 .39 1.00 -. 9'1 1 . -,

2.46 1 .37 17045 4.60 1 .6 .39 1.00 0,

2.48 1.368 13356 1.-0 1.36 .40 1.00 0.92 '.0
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PUN NO. F5-B 3 RUN DATE '9 MA'' 1976 PRESSURE RATIO

} TIME HACH THRUST P I PA P 11.-P F'5.. P P F'2PS'PA A. 3 PA P 4 ..PA

2.53 1. 3'6 8 1 . 1.59 1.58 1.57 1.55 1.4836 1.41- 0 1.41 1.62- 1.51 1 :r 1.4- 1.32
.59 1 .429 0 1 .' 1.6G4 1.48 1.36 1.37 1.36

2.62 1.445 0 1.27 1.66 1.42 1 34 1 .33 1.31
2.65 1.461 8l 1.28 1.E7 1.37 1 34 1.28 1.272.68 1.474 8 1 1.68 1.34 1: 1.27 1.25
2.71 1.487 0 11 1.33 1 -.- , 1.27 1.18
2. 4 1.50t8 12) 1.69 0.99 1.28 1 7 1.8
2.77 1 516 0 1.25 1.64 1.25 1.16 1 11 1.14

.0 -1 l 0 1.25 1.55 1.23 1.08 1 05 0.88
2.d. 1 52 .2 1.37 1.1'9 1.88 1.00 0.37.::M 1 5 2 115 1.42 1.1i 0.91 0.'94 0.8.6 2 1 . 5 -"5 0' i .-I41 4 ii•1:' I :38I-.' ';_.:;'

9 1 .5- 0 1.'4 1.41 1 .8. 3 l 8 . l 8.3 ?
. 1.. , 1.41 0. 9~CL- H4 14 u? u-

-.li 1 I-H)@ 1. 4 2 49 0 91 4 1 4 1.1 1.19
S 134 11 1 . 4 9 0. 1.2 1. I I . I
47 1 . H U3. '91 1. 1 0. 89_ 0 . 0 . '3
7 1 r H-4 0. '1 1 . 9. S?, 0 . ' H 0.

1 Cl O 8 0 .41 1.55 H18 0~ H. I
1 -i 8-' 0. 9 1 1 oH t' U. H9 0..8

.1 1 1 . 4 8 G 21 1-. 8 ; . 1.,4 1 r - 0 0. 8I . U 5 . 817 U.
1 7 1 5 1 i I. s,- 0. 90 0 ". j92,-

• H"... .1 1 1 .H0.8, 07 . u4
- 1. 15 8 8 i HI _ 1 . 4
-'. 44 1 27! 0.' . 9! 0.94 0•.', E1 0:-' 1 . A4

56 1 600 0 0. 0.98 0.87 1 Hi H -05

4.ib 1 49'4 .U.9 1 0 1 1 15
4 4 1 0 0.0 1 .1 04 1 .l

.9" 1. 5.-' 0 0.:-' 1.24 0l. 90 c 104 1 .0 5

4 .o4 1 48,-5 0 0 0.95 0.8811 1 4 .
4.16 1 . 8 1 5 1.20 1.5 1 0=4
4 1 4: 0 1.11 1 38 1.32 15 1 .4E_'
4.4 1 41 H 8 1 .. 19 1 . 1. 42
4. 5 2 .-.'-,' 1. '' 1. 39 1 3::1 : "1 : :

5 1 1 8 1.:24 1.3 1. : 14.7 1 :4.-' 0 1 .:1]5 1.36 1 . cl 1. -: 1. cl

4.' 1 1 34 1.32 1." 1 1 "-55.00 1 .:: C I0c 1.:32 1 .J - 0- 1 . 21"5-1 1 . 0 E1 2-1

5.12, 1. :l 0 1.:30 1.27 22 1 1.2
5.24 1 0 1 4 1.26 r.2'2 12 1 1'D
5.3H 1 24: 0 1 21 1 14 1 24 i .81

5- 1. . 8 1.24 1.2:3 1. U .1 4 1. 7
5.364 11 27 0 1 .12 1.23 1.14 11 1 15
5.7' 1 15? 0 1 .14 1.15 1.03 11 187,.;3 4 1 .174 ' 7i. ',i.Ii ! 1 2

I.9 . 15.::, 0 1 . 4 1.15 1 .0 -', i CI 1 7
6.I8 1 14 0 1 2 1.30 1.24 1.25 1.22
6.26 112:3 0 1. 12 1.12 1 .6 1. 8 1.06

39
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RUN NO. F5-6 3 RUN DATE 99.: MAY 1976 PRESSURE FRATIO

TIME MACH THRUST PC. FR CT PBe-"PA P1 .'P A P11 PA P 5 P

53 1.396 0 -173 0.00 0.97 1. 62 1 .59 1.5
56 1.412 0 -1. 73 0.00 1.04 1.41 1 .62 1.51

2. 5 1.429 0 -1.7D 0.00 0.97 1.29 1.64 1.48
2..2 1.445 0 -1.7:3 0.00 1.01 1.2? 166 1. 42
2.5 1.461 0 -I .7:3 0.00 0.93 1 1. I 1
2.63 1.474 0 -1. 7' 0.0 0.192 L.25 1.6:3 1..4
. 1 1 4-7 0 - 1 7: 0.00 0.96 1.-. 1.67 1 .

2.74 1 .51 0 -1 73 0.00 1,80 1. 169 099
2.77 1 51D 0 -I 3 0.00 0.98 1.;5 1.64 1 -25

5:- 1 57 0 -1 '.Z 0.00 1.00 1.25 1. 1
1. 1 540 0 -1. 7 0.00 1.05 1 .22 1 .37 1 19

0 -7 0.00 1.07 1.17 1.42 1 11
1 ,7-, 0 -1 0.c0 0 1.04 1 .04 1.41 1 . 3l
1 0r 0 -1 "O.0 1.04 1 .CA 1.41 0 I-.

H5:-: -1. 7:31 O.00 0.94 0.' 1.44 0. ?E
.1 1 :9. 00 0. : .- _ '

. 0 1 1 C 0. .95 1. :34 4 0 '
" 14 1 -'9 0 -1 .7 0. 0.92 .91 9 1:

I13 lr. 1 1H 1; Z~ .J7 1 4 0 -1 .":_LI. J 1. 5 . 1 10. CIO
1 -1 .7:: 0 0 1 55 0 . -5

I r- 1 6:'94 L_ H1 LILI. I b.8 H 911 ='LiO ,:"'

-;1' 1 4,-- H -1 ,H_.; H0 a. 4 O1'LJ 1.6 7-'-- 165U H1 1.:..JU U..1 1 i. 8-"

- bi -1 X 0.00 0.34U61 9:a
44 1 H. 1 : 0.00 U 91 I4

1 -1 0- . 0 0 4 H 1 1.65 1 0 -1 -. 0 H '?0 1 :-:-"~~ ',:- i ? .-- 4_

. Li 541 0 - - 0.00 H 90 H-
.51 H I 0.00 H A 1 4

4H4~ 14 U .. 004.1h 1 4,, 0 -1 7- 0.00 H :
4 145 0 -1 0.00 1

44.i 141 0 1 0.00 1 1
4. 1 H 4 1 00 0 1 1l 8-4 .40 1 412 0 -1 0.00 1
4. 1 0 - 71 0.00 1 S: 1 7.

4. 4 1 0 -1. 0.00 1:3 1 8
4z 1 : U -1. ,:- .00 1 . 5 13-5

1.'- 1 1 0 -1 UL 0 1 34 1

5.]4 1 d. -1 e.,, 0.00 1 29 1 6
14 0 -1 0.00 1.25 1 24j. 4::! - _ -I ,-- .C 2 -

U- -1 CI 1 4 1
. . . .' - ± X 1 -I 10 11 0 -1 LI7HO 1 1"  - 1

174 0 -1 H LI 1 1 1
-''. t 1-1 -c 0 -1. -':, U.UU 1.14 1.15_6.:: 114- 0 -1.7, 0.00 1.12 1 .-
6.2 1 12:-3 0 -1.7: 0.00 1.12 1 .12
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-- - KUN NU. r'-w j RUN tl E .'9 MAY 1976 PRESSURE RATIO

TIME MACH THRUST P4.- PA P9- PA P10-PA PS/PA P7PA P8/PA

2.53 1.396 0 1.48 1.28 1.37 1.01 0.99 1.57

56 1. 412 0 1.32 1.20 1.28 1.00 0.99 1.34

59 1 4-9 0 1.36 1 1 1.26 1.81 0.9 1.33
2.62 1.445 0 1.31 0.9q3 1.13 1.01 I. i 33

2.65 1 4r1 0 1.27 0. 0 0.9:3 1.01 0.'98 1.32
. 1. 44 0 1.25 0.89 0.90 1.01 0.98 1.32

-1 1 4:-:7 0 1.18 0.89 0.88 I.01 0.98 1.33

74 1 .50 0 1.00 0.91 0.88 1.81 0.'- 1.30
2.77 1.516 0 1.14 0.92 0:90 1.01 098 1.25.0 1 51u 0 0.33 .2 1.14 1.01 1.99 1.28

2.83 1 540 0 0.87 0.92 0.89 1.01 1.0.

2.86 I 1.552 0 0.: 9-.'03 0 90 1.01 1.00 1.21

2 1 565 0 8.,? 0.94 0.92 0.99 0.'? 1.09
2.30 1._,' 0 0. 0.'94 0.92 1.01 1. 0 I. 04

2.9?5 15-6 0 0. 9 0.95 0.91 1.01 0.99 1.01
-- 9 1 9 8. 0. 96 0.92 i. 011. 0- '8

. . -0 1. 1 1. 05 0.94 0.93 0.
J.04 1. li 0. ' l. 6 0.92 1.01 1.0 0.

.i4 L .90 L . 9f 1.09 1.02 . 0.95
i.9 1. ::2 0.91 Hl '-" 0.93 1.02 1.11 .0 92

I - : 0. - Li9 0.94 1.02 i.01 0 91
I6 1 64 4 LI U. 1 0.91 0.94 1.02 1. i 0.9 2

- i t 4' i l. . - . 0.94 1.02 '-i 1
' 1 650 0 0. -  0.' 0.95 1.03 1.L 0

. 1 651 z 0. 3 1.00 0.95 1.03 !.i :: 8.l:39

44 1 .2 U 1. •04
S 5 0 : l 1. 05

':- 1 571 0 1. 05
- 1. 541 0 1. 09
2 1 5 :- 0 1 05

4 ..04 1 0 0 97
4.16 1 459 0 1.54
4.28 1 435 0 1.48
4.40 1 412 0 1.42
4.5'2 1.:38 9 0 1 • 3'3D

4.64 1 A..6 0 1.35
4.76 1 4 0 1.U0
4. ;:': 3 20 1.25

5.0AAI i 1 0 1. 23
5.12 1 281 0 .2 0
5.24 1.262 0 1.19.
5. 36 24:3 0 1.18
5.48 1. -22 0 1.17
5.130 1 207 0 1.15

.. . -.1 0 1 1
.,_,N I 114 0 i I'"

5.84 1.15:: 0 I. --7

6.0:3 1.143 0 1.22
6. 20 1. 123 0 1.06

-v
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RUN NO. F5-B 3 RUN DATE 99 MAY 1976 PRESSURE RATIO

TIME MACH THRUST PC.PA CT PB..PR P1PR P11PR F5 PPR

26 1.121 0 -1.78 0.00 1.11 1.12
-.38 1.108 0 -1.78 0.00 1.09 1.09
6.50 1.095 0 -1.78 0.00 1.10 1.10
6.62 1.0 I 0 -1.78 0.00 1.07 i.08
6.74 1.08 0 -1.78 0.00 1.04 1 05
6.86 1.056 0 -1.78 0.00 1.04 1 04
6.98 1.043 0 -1.78 0.00 1:02 1 04
7.10 1.032 0 -1.78 0.00 1.13 ! 14
7.22 1.021 0 -1.78 0.00 1.00 ii
7.34 1.009 0 -1.78 0.00 0.98 0 ?8
7.46 0.997 0 -. 7 0.00 0.98 .99
7.58 0.987 0 -1.78 0.00 0.96, 0.%3
7.70 0.977 0 -1.7. 0.00 0.96 Z.95
7.82 0.966 0 -1.70 0.O0 0.94 0.4
7.94 0.957 0 -1.7 0.00 0.9:3 0. 5
8.06 0,947 0 -1 .2 0.00 0.92 0 .
8.18 0. 93 0 1 0.00 0.92 .5
8.30 0.9 . -1.72 0.00 0.91 , ?-,
8.42 0 21 0 -1 0.00 !0.91 0.9"
8.54 0 912 0 -1.78 0.00 0.90 0.1
8.66 0 904 0 -1.7. 0.00 0.90 L.?1

8 7 0 ,896 -1.7 0.00 0.91 '-1z
8-.90 0. 8 0 -1.78 0.00 .'1 0 92
9.02 0:.:1 0 -1.78 0.00 0.9'2 0. 4
9.14 0.874 0 -1.7' 0.00 0.90 0.90
9.26 0.867 0 -1. -8 0.00 0.9 -, 3 94

H 0. 860 0 -1.7 0.00 0.92 0
44 .857 0 -1.78 0.00 0.9 0. 95

9.50 0.853 0 -1.78 0.00 0.' 0. ,,_
9.62 0.847 0 -1.78 0.00 0.?3 0 96
9 .74 0i 341 0 -1.7s 0.00 0.9 - 0.97
9.86 0.8 4 0 -1.78 0.00 0.93 0.9 7

998 0. 7 0 -1 .7: 0.00 0. 7 .95
10.10 0. 21 0 -1.78 0.00 0.87 0.95
10.22 0.815 0 -1.78 0.00 0.94 .9_
10.34 0.810 0 -1. 73 0.30 0.94 007
10 46 0. 804 0 -1.78 0.00 0.94 .?-7
10.58 0.79' 0 -1.78 0.00 0.95 0.97
10.70 0."- 0 -1.,8 0.00 0.95 ?8
10.82 0.7S7 0 -1 .7 0.00 0.95 0.'9
10.94 0.781 0 -1.78 0.00 0.95 0.99
11.06 0.776 0 -1. " 0.00 0.94 L. 9
11.1:3 0.770 0 -1.73 0.00 0.95 0.99
11.30 0. 7"75 0 -1. 7 0.00 0.95 0. 19
11.31 0.764 0 -1.7' 0.00 0.05 .A
11.32 0.764 0 -1.7, 0.00 0.05
11.33 0.764 0 -1.78 0.00 0.05
11.34 0.76: 0 -1.78 0.00 0.05
11.35 0.763 0 -1.73 0.00 0.05
11.36 0.762 0 -1.78 0.00 0.05
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RUN NO. F5-B 3 RUN DATE 99 MAY 1976 PRESSURE RATIO

TIME MACH THRUST PI/PA PI 1,PR P'3/PR P2/PR P3..PA P4 PA

e 26 1.121 0 1.11 -0.13 Z.12 1.85 1.07 1.06

38 1.118 0 1.09 -0.13 .09 1.03 1.05 1.03

6.50 1.095 0 1.10 -0.13 1.10 1.02 1.'4 1.02

6.62 1.081 0 1.87 -8.13 .08 1.81 1.03 1.02

6.74 1.068 0 1.84 -8.13 .05 0.99 I,01 1.00
6.86 1.056 0 1. 84 -0.13 .04 0.98 1.008 0.'99

6.98 1.043 0 1.82 -8.13 .84 8"9. 8.99 0.9-

7.10 1.8' 0 1.13 -0.13 -14 8.99 1.09 .088

7.22 1. 021 8 1.00 -0.13 .02 0.95 0.98 0. 96

7.34 1.039 0 0.93 -'.13 0.98 8.94 0. 9 0.4

7.46 0.997 8 0.98 -0.13 0.99 8.93 8.94 0.93

7.58 0.937 0 0.96 -0.13 0098 8.92 U,93 ,9

7.78 8 977 8 0.09 -0.13 o, 95 0. 91 ,. ?7 C. o

7.82 0.966 0 0.94 -0. 13 0.96 0. 8.91 0,3

7.94 8.957 0 0.93 -0.13 0.95 089 0. 91 .89

8.86 0. 94 0 .9 -0.13 0 94 0.88 .9- O. -
8.18 ci. 's." vi 0. 91- -cl. 1:3 0. 94 0. 8'-: .:v .'

8.30 0.92 0 8.1 -0. 1:3 0 9 O ', 

8.42 0.9 1 0 0.1 -0.13 92 7 .
83.54 0.91 8 8.0 -0.13 0. 91 0 .* "

8.66 0.904 8 .9f -0. 1:3 0 91 8 A. 9.

8.78 0.896 0 0. .91 -0.13 0. 92 0.87 01

3.90 0. 13' 0 0. 1 -0 13 0 .92 0. :-:---: 0.

9.02 0.881 0 '3 - 1:3 o. 94 .89 0 .-

9.14 0.874 0 0. - . 13 0.94 0. s.8 ' 0.$

9.26 0.367 0 0 -4 0 13 0. 94 H.90 0..

' 38 0.860 0 .92 -0 13 0.95 '.93 .l 1 a

14 0.35-' 0 0.92 -8.13 0.95 . 91 .9 -.

9.508 0.. ,' 0 -0.13 0.196 0. 92 .4'

9.62 0.847 0 8.93 -0.13 0.96 . A

9.74 0.841 0 U.: -H 13 0.97 g.91 . A

9.86 0.834 0 0.3 -0 13 0. 97 0. 2 0. A

9.98 0.8 0 08 -013 0.95 0. 3.'.

10.18 0.821 0 .- -0.13 0. 95 H. 9.6'?;A L.A4

10.22 0.315 0 0. 94 -0.13 0.98 0.93 . .3

10.34 0.810 0 0.94 -0.1:3 0.97 1.: 909 :: : .

10.46 0.884 0 0.94 -0.13 0.97 0.9" 0,9 .?

10.58 0.798 0 '3 95 -0.13 0. 97 0J. '9 i 94 0.9-

10. 70 0. 792 0 @. 95 -0.13 0.98 0..9:3 ,744

10.82 0.787 0 .95 -0.1:3 0. 99 0. ';4 l. t 'A5 ?4

10.94 . 7,1 0 0.95 -0. 13 0.99 0..94 0.95 .94

11.06 0.7'6 0 8.94 -0. 1:3 0. 99 0.94 0. ,- 0i. 93

11.18 0.770 0 0.95 -0.13 0.99 0.94 0.9, 0.94

11.30 0.765 0 0.95_ -0.13 0.99 0.94 cl. '5 i. 94

11.31 0.764 0 - 0.13
11.32 06764 0 -0.13
11.33 0.764 0 -0.13
11.34 8.763 0 3 0 -0. 13
11.35 0.76:3 0 -0. 1:3
11.36 0.762 0 -0. 1:3

"I
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TIME MACH THRUST P4,'PA P9-PA PI), PA P6/PA P7, PA P:- PA

6.26 1.1I 0 1.06 -0.02 -0.CI
? 38 1.108 0 1.03 -0.02

5 1.095 0 1.02
6.62 1.081 0 1.02
6.74 1.068 0 1.00
6.86 1.056 0 0.99
6.98 1.04:3 0 0.97
7.10 1.032 0 1.08
7.22 1.021 0 0.96
7.34 1.009 0 0.94
7.46 0.997 0 0.9:3
7.58 0.98? 0 0.92
7.70 0.977 0 0.90
7.82 0.966 0 0. 90
7.94 0.957 0 0.39l
8.06 0.947 0 0.88
8.18 0.938 0 0 91
8.'30 0.9 0 0
8.4' f91 0 0.9'l7
8.54 0.91 0 0.=6
8.66 0.904 0 0.85
8.78 .896 0 0.-- F.
8.90 0.8' 0 0 ,:'--,
9.02 0.8&1 0 0. -l8
9.14 0.874 0 0.8.8
9.26 0.867 0 0.8
9.:38 0.860 0 0 90

44 0.85? 0 0. 90
50 0.853' 0 0 91

9.62 0.847 0 0. 91
9.74 0.841 0 0 91
9.86 0.S:34 0 0.92
9.98 0.827 0 0. 3
10.10 0.821 0 0.94
10.22 0.815 0 0.9:3
10.34 0.810 0 0. 9s
10.46 0.804 0 0.72
10.58 0.798 0 0 .3
10.70 0.79 0 0.94
10.82 0. 7 0 0.94
10.94 C1.781 0 0. 94
11.06 0.7,1b 0 0. 93

11.18 0.70 0 0.94
11.30 0.765 0 0.94
11.31 0.764 0 0.07
11.32 0.764 0 0.07
t1. 33 0.764 0 0.07
11.34 0.76 0 0. 0
11.35 0.763 0 0.0"

11.36 0.762 0 0.07

-,
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IV. APPENDIX C
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APPENDIX C

Run No. 5F-B4

Run Date: 11 Jun 76

Configuration: 6.0 diameter body
Angle of attack: 0°

No fins

Motor Firing: 4.14 to 5.12 seconds

Remarks:

Propulsion staged so sled could be sustained at M,= 1.2 in order

to reduce varying Mach number effect on test results and allow only thrust

variation to influence surface pressures. Mach number variation held at

+0.02 during firing which yielded CT variation of 25 to 61.

47 PG LW W71
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. RUN NO. F5-8 4 RUN DATE 99JUNE 1976 PRESSURE RATIO

TTME MACH THRUST P4,PR P9/PR PiO.PA P6/PA PPH PA

2.00 0.800 0 0.06 0.06 0.06 0.05 0.0e 0.06

14 0.817 0 0.06 0.97 0.96 0.05 0.06 0.06

..aS 0.834 0 0.96 0.96 0.96 0.95 0.95 0.6

2.12 0.852 0 0.96 0.96 0.96 0.4 0.?4 &,

2.16 0.863 0 0.95 0.96 0.95 0.94 0.":7 0.94
8, ,0 0. 94 0. 95 0. 94 0.. -. 0. K J. "

2.20 0.883 0.94 0.9 0.

2.24 0.899 0 0.94 0.94 0.94 091 0 . 1 1.I

2.28 0.915 0 0.93 0.94 0.983 o.?
2.32 0.9:5 0 0.93 0.94 0.13 V.A 09 : 90

2.36 0.957 0 0. 93 0.95 0.94 0.39 0. 0 1. '

2.40 0.975 0 0.94 0. 99 0. 94 0 ' 0 . l •i

2.44 0.998 0 0.94 0.96 0.94 0.89 0.18 :.1

2.48 1.060 0 0.96 0.97 0. 96 0.91 O. . .

2.52 1.087 0 0.98 0.99 . 9 U 1-M . 90 C ,

2.56 1.049 0 .97 1.00 0.98 L0.9 3  0.2 .4

2O6 1 054 0 1.00 1.02 .1 0.95 0.1 -

2.64 1.072 0 1.02 1.04 .02 O. 6 L. 9.

2.68 1.0'6 0 j.H ., 1.06 .03 0.9s .95 !.40

2.72 1.099 0 1.05 1.07 .05 O, 9 9  cI. ?r .,0

2.76 1 11" 0 1.07 1.09 .06 1.01 0,97 1

2.80 1 127 0 1 •0 1.10 .09 1.02 0. H.W

2.84 1.140 0 1. 0 1.12 1.10 1.04 1.0 14

2.88 1.l50 0 1.12 1.14 .4 10 1 0'-

2.92 1.164 0 1.12 1.15 1 1 6 1 LI 0-2

2.96 1.177 0 1.14 1.17 15 1.08 1. --

3.00 1. 01' 0 1 1.18 16 1.0 1 . 1

3.04 1.198 L 1.15 1.18 l I.I 1.0

08 1 .204 0 1.12 1.20

J.12 1.210 0 1.1 1.2 . .14

3.16 1.217 0 1.20 1.26 1 4

3.20 1 224 0 1.21 1 4 14 1 .. =

3.24 !.230 0 1.2 1. 25 10 1.4
3.28 1.230 0 1.21 1.25 23 1.,..2 8 1 2 4 1 2 7 .2 6 1 1 6 1 ."1 . - 7

3.36 1 2 0 0 1n41.6 1.1

3.40 1.3 0 1 26 117 1

3.44 1.230 0 1.24 1.2 B6 1.17 1..
3.48 1.2:1 0 1.'5 1.28 26 1.17 1.1-
3.52 1.230 0 15 1. 2 7 .1 ."
3.56 1.25 I." 2 4 26 1.1:: .3.60 1 230 0 1.24 1 ..26 1.17 .12
3.64 1.23r0 0 1 I 6 17 1

3.68 1.210 0 .2 10 j.A.26 1.17 1.1: ..17
3.68 1.226 0 1.24 1. 2 1.17 .
3.72 1 220 0 1 1 2 6 1.17 L i. 1.173.76 1.220 0 1.24 127 .25 !.,!a1 1,.,

3.80 1.220 0 1.22 1 0 .25 1.17 1.14 1.17
3.84 1.220 0 1.23 1.27 .25 1.17 1.
3.80 1.2203 0 1.23 1.26 .24 1.It i iE

3.92 1.220 0 1.2 1 "2 .24 1.16 1.14 i.17

3.96 1 '14 0 1 i.25 .24 1.16 1.14 1.1

4.00 1 210 0 1.22 126 .24 1.16 1.14
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RUN NO. F5-B 4 RUN DATE 99JUIE 1976 PRESSURE PATIO

TIME MACH THRUST PC.-"PR CT PB/PA P1/PA P11/PA P5. PA

'4 1.210 10888 79.37 23.59 4..54 1.09 2.13 1.14
-..6 1. 10 9858 72.31 25.88 53 1.09 2.it 1.14
4.18 1.210 9655 70 - 25.35 .54 1.22 17

4.20 1.210 9567 70 1 25.12 .57 1.47 . 1
4.22 1.210 9919 72. ,r. 26.04 .53 1.46 2 1.
4.24 1.210 10666 784 28.00 56 1143 1 39
4.26 1.210 10895 79.92- 28.60 .56 1 48 21.2 .40
4. 28 1.213 11501 84.37 30.20 ..50 1 4:3 2.
4.30 1."10 12055 3.4 31.65 .55 1 41 .4L
4.3" 1 .'10 12425 91 14 - ...62... 53 14 .4"
4.34 1. 10 12978 95 20 34. 07 -54 1 d 1.41
4... 1. 10 1340f0 : :o 35.1 s 5s 1 51 - 1. 4
4 8 1 10 1 381 161. 4re. .6.1 .54 1 . 1

4.40 1 210 14297 104 ::7 3.7.54 .55 1 . =.- 1. 4-
4.42 210 146 10. 3 .56 1 4?
4.44 1 1C 15071 11 ' 9.5 57 1.4. - - 44

4 4 1 ~1 £8 l~t..-4 .. 5C -,1.4.46 1 15519 11 .:-n 4'. S2. 1 51 1. 44

4 4 JM 01 . r 44-~1Dl
4. 458 181 .  I 4r 4 5 1. i5 3 1 411. 41 5-, .. 55JD--".,

4.50 1 0 1E2 ' 12 5 2', 4. 40 42.59 56 1 - -4. 2 11 6 c --1 4 3. 5:D 60 1.5-7"---,! a

4 .54 1 1 1 922 12 -.'6 44.6'9 5 1.50.4.56 1 171104 126 . :- )45.413 .5 1 1 .2 " 4
4.58 210 1 8 4 1:3 1 : 6 9 5I- 1 ; 22.- '
4 .P30 1 210 184:38 1:-'5. 25 2948. 41 5'9 1 =.I 7.- " a
4. P:2_ 2 ,101 1 i: :939 1''-. _ :. 49 ., 56 1 5.: _-' :g 7

4.64 1210 19484 14.2 51 15 .54 1 52 2. : &.
66 1 1 C -1 8 1 5 CI ..57

-.68 .210 20064 147 1 . - 5_ 1 .. 58 1.
4. 70 1.210 0 117 147 5r C 8 .59 1r-
4.72 1. 2 2037 149.4' 5 4 . 50 2. i1_

4.74 11l 0917 15. 4:- 54.9 .58 1 2. ,.

4.76 1.210 -1347 156 59 56.05 . 1.54 -4 i.49
4.78 1.210 187 1 .e 4'6 54- .53 1 .55 40
4.80 1.210 22279 16 . 43 5 4 959 1.54."
4.82 1.210 .r6 16 6 5Si . 59 1.54 4 . 54
4.84 21fl 2: 0 09 16: 8. 6r0. 41 .•58 1.55 2.44 .
4.86 12 1  23255 170.:' 61.05 .58 1.56
4.88 1.211 2:3501 17,. . '6. .l Go .64 1.55 2 7
4.90 21' 23519 172. 5 61.55 .0 1.55 .4 I
4.. 3501 1. 1.41 .59 1.554
4.94 A.214 J'"47 174. 1 r 96 . .56 1 1- D
4.96 21 :3888 175 . 2.221 .59 1 5r 2.44.
4.98 1.21' 3'950 175._ E2.29 .61 1.55 . 'L5!

5.00 1.2:1 ' 950 17 -15. 6' 62 .20 6:3 1 .1, 4S-T
02 1.21 3 897 175 .. . .6 5

5.04 1 19 .2190 17. 51.- 53 1 5 t
5.06 219 "? 976 175.., E1.? ..58 1 5,7 2. 5 5,
5.08 1.2 20 4020 17. 1' 62.3. 60C
5.10 1.2 2416' 177 1 2 42 59 1 . .C

5.12 1.220 ''993 176 M' f.I .' .59 1.55 C.
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RUN NO. FS-B 4 RUN DATE 99JUME 1976 PRESSURE RATIO

TIME MACH THRUST PI ..PA PIIiPP F"PA P/PA - FR A4 FR

4 1. 21 10888 1.09 2.13 j.14 1.16 110 1.22

.16 .210 9858 1.09 2.16 ',.14 1.16 1 11 1.21

4.18 1.210 9655 1.22 2.17 i.19 1.1$ 1.1.3 1.22
4.20 1.210 9567 1.47 2.18 1.32 1.29 1.22 1.24

4.2- 1.210 .919 1. 4 ' 17 4. 33 1.34 1 . 215 .25

4.24 1.210 10666 1.4 8 2.2 i..39 1. 25 1 24 1 .5

4.26 1 .210 10895 1. 4d 25.- 2 .40 .: 1 1

4.28 1 .210 11501 1.48 2.22 .:40 1.35 l r 1 25

4.30 1.210 12055 1.4 2.25 '.40 1.34 1 25 1 24

4.32 1.210 12429 1 4 .85 o40 1.4 1"4

4.34 1.210 1297$ 1. 5f-..41 1.35 1 5 ! 25

4.36 1.2'0 13400 1 .42 1. 1

4.33 1 2 1 3:81 1 4 _42 1

4.40 1 . i 14297 1 5 -'- .43 :1 38 1

4.42 1 210 14622 1 4 43 1.38 1 

4.44 1 210 15071 1 ..4 .2 '.44 1. 1

4.46 1 . 10 1551' 1 5 1. 1 441.' 1

4.48 1t." 1 158:35 1 ,2 .44 1.2 1E

4.50 1 n 16222 1 525.1 .45 1.41 1 -3

4. 52 2 1n 16600 1 ,46 1.4-" 1" "

4.54 210 10 22' 1 5n *." .45 1.41 1 :4.

4.56 1 10 17304 1 5 2 .35 46 1 .42 1 -

4.5, 1. l 17884 I 2 2.38 .47 1. 4:3 1 1

4.60 1 . 1  -4 ,.47 14: 1 

4.62 1 .2n 10 9 1 .: 47 1.42 1. 4

4.64 1 210 19484 1 5 2..' .47 1.44 1 3 1

_ 1 . i210 .S_." .48 1.44 1 .

10 10 4 1 4 40 48 t. 45 1 1

40 . hi n± '40 7 1.4. L 2 41

4.74 1 23 10 2. 054 40 48 1.46 1.39 1 1

4.6 1 in '414 ' c.9 14
4.76 1 in 21347 1.54 3: 9 .49 1.47 1.41
4.78 1 .:10 Z'18 75 t 52 4,.01 6i

4.80 1 210 22 79 1 54 .42 .49 1.47 1. 40

4 I.2..'"1 4 42 .49 1.48 1.41

4 4 1 .-10 1 '44 ..51 1.49 1.45

4.83 1. 'hi '--,2 5 1 r4:3 52 1.50 1.441
3 1501 1 .5 2.47 .51 1.9 1. 4 1 -,1,

4. 90 1 '1;I 0'' 1 23 15 .52 1 .49 1.

4.92 1 . 1 ' i5 1 45 .52 1 .50 1.47 1

4.94 1 '14 4 .51 1.50 1. 45 1

4.9 .1 15 2.44 52 1.50 1.46 1 .

4.93 1:, 1 =.95. 1 5 2.50 .51 1.0 1.47
5.00 1 '1 .: 9 5 1 5:' 2. 4'8 52 1. 5 1.47 1

5.02 1 . ;I",-7 5E .48 52 1.--5.-
5. .4 1 ' 1 2 -3' 1.56 ' 44 .52 1.51 14T

5. 06 1 1? 23976 1.57 5 .52 1.51 . .

5.0-3 1 . 2 24020 1.5 .5 51 1.50 1.47 1 -

5.10 210- 24169 1 .5 2.54 .52 1.50 1.47 1 40
5.0 2 '9 2:97 l57 2. 2 2 1.51 1. -11? 4

5.12 1.. -0 23993 1.55 -51 .52 1.51 14:3
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RUN NO. F5-E, 4 RUN DATE tU11E 1976 PRESS RLE F:ATIrO

TIME MACH THRUST P4'PA P9. P, Phi. PA P6!PA P7. PR F. FA

4 1.210 10888 1 . .. 125 23 1.15 1 .14 1 16
, ,.i6 1.210 9853 1.21 1.24 23 1.15 1 14 1 .1

4.18 1 .10 1655 1 1 24 23 1 15 1 14 1.34
4.20 1210 956? 1 .4 1.26 24 1.17 1 .14 1. 38
4.22 1.210 99l") 1 1 2:2 1. 2 1..
4.24 1 .10 106C6 1 25 1 24 24 11 1 15 1 .48
4.26 1. "1 0 10895 1 .25 1 24 24 1. 25 1 .15 1.40
4.23 1 21 l 11501 1 .25 1 . "4 1.23 1.15 1.41
4.30 1 I 2i 12055 1 4 1 23 23 1.29 1 .15 1.40
4.32 1 10 124 2 5 1 1 23 2 ' .41
4.34 .2110 1297 1 . .242 1 1:15 .. 42
4.26 2i 1 400 11 2:3 2_3 1 :4 1 .6 1 42
4.3: 1 . 1U 1P831 1-25 1 . 1 :-3 12 2 4": -a 14 9 7 1 25 1 2:3 .2"
4.40 1.1f 142 1 1 2 1,i6 1.44
4.42 i21 14622 1 1 1 1: 1.1 44
4.44 1 .in 1501 1 1 1.? 1.1- i44
4.46 111 1559 1 . 1 23 1 .40 1.16 1.45
4 4- 1 i1 18 1 1 : 1.41 1 . -
4. 0 .-1 n 1 . 1 1. i 1..44. 52 1.21 1 ;2 1:60L 2 7 1 . 24 2:3 1.42 4 14., 10 lrb6f 1 - 1 1' 1.44 , i4
4.54 1. lo 1 . 1 Z7 1 23 23 1.44 1 .1 1. 46

4 r .'1 .1>4 1 : 4.
4.5: 1 Cf 17:,C14 1. 1 2N 24 1.44 1.17 47
4 . 5 1 210 1788 1 t1 3 .24 1 46 1 1 .
4.60 1- 21 .....D 1. 46 1 i 1. 4$
4.62 1. _1 1: i 1 .146 1. 1- .4
4.64 1. 210 1';4',4 1.2 1 23 24 1.47 1 .7 1 4?

21 123 1 4:3 1 148 1.i 1.5u
-v.63 1. 1r4 1.:-1 1 ".' '4 1. 4 1.1 - 14'?
4.70 t 210 01, 1 1 1 24 1.43 1.17 50
4 72 1 21 '03,2 1 11 1 2'3 1 4 1.1-, 51
4.74 1i 2091 1 1.24 25 1 1
4. j 1 C 134 1 347, 24 25 1 .5 1.:
4. 2 1 n 2 1-5 1 1 24 25 1 5 1.1 1
4.80 1 in 1.,, 1 2 24 1 LI 1.1
4. 10 12 65 1 5 1 5 1 5 1 . '

4 ~J '~ '1 ~ 1 ' 1 4 1.51 C

4.84 1 . 1 .31 1 2 I ' 11 C

4.84 1 214 3 1 1.::, ! .426 1 1. I -
4.:. 1 2I 2350 1 .:6 1.25 -.21 1 52 1f 4
4. 1 12 2:. '1 1 . 7 1.26 .2 1 .5: 1

5 IL ~1 39I 5 1': 41.55

4.l 1 21 Z-:3501 1 1 . 2 1 1 5 5
4.94 1 .2 14 2:3 747 1 1--':i 6 20, 1 .5:' 1.! ! 5

4 9 15' 1,: -,d 1.54 1 .2

4.9:3 1 " 23 9., , 5.... I . 26' 27'-. 574

5 . 1 .1 , 9", 1-, 1 ' 1 . 4 1 454.': 0. 1 . 2.. 1 2:2i I . Z 5 1 2C,1

5.10 1.227 2469 1.4': 1.25 .23 1.54 1.20 1.545.04 2 21': '2:390 C1.G- 11 26 .2,c- 1.55 I 2.'' 5
5. C1t 1. 2 19 23197 1 1. 40 1 .' 27 1.54 7 ?' 5
5 .€: C 1 - 2402 0 I :q i 2; "" 1 41 :I 5
5.10 1 ."2 24316 1. 4 1.25 .- , 1.54 1. 20 1.45. 1- 1 2 r 0 2.3 9 9 3 1.1 -.... 1 25 4-,
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RUN NO. F5-B 4 RUN DATE 9IUME 1976 PRESSUPE RATIO

'IE MACH THRUST j;Fr P! PA Pl. PA P2/PA P3 PF F- FA

Z.-14 1.22O 1.57 2 d. c- .53 1.51 1.46 133
5.26 "1.21' 0 1.11 2.76 .16 1.1: 1.13 1.31

.:32 1,212 0 1. 09 2.73 .15 1.17 1.14 1 3
5.50 1.210 0 1.09 2.69 .15 1T17 112 . I2
5.62 1 . 10 0 1 .09 2. 64 .14 1 .15 1 .1.11 .. 1
5.q4 1. 20' 0 -1. 08 2.60 .:14 1 .15 1.11 1.21

%5. 1.202 0 - .0: ';% .5 6 .14 1.16 . 1 .1.11
6 .0 1.200 0 -. 08 2.53 .14 1.16 1 10 E I0
6 1 1 . 0 1. - 49 .3 1.15 1 0'49 1

2. 1.1-: 1 H 45 .13 1.14 1 . .i...
6 4 i 1 u 1 1, 2.41 .12 1.14 1.0::

2 0 1. Hr 1.38 0
6.17 1 i'6-', 0 1 . 4 2.::4 .10 1 1i 6
6 Tii 1 it0 0 1. L.4 2.2 10 1 1:21 i 0:-
E; . 8 2 1 14 . 1.0- 22,. 25 08 1 lo.i ;_ _'
6. 94 1 I. 1 0 1 H4
t7 4 119 0- 1 .WI 1 2. 06 .i0 1. 4
.18 1 11 0 i. .1 1 11

30 1. 1 -:,- 0 1 . 14 2 1.05 1 H
7 42 1U"" U U.'11-i,

4 lull 2. H8 .01 I. 14 0u
.54 1.064 0 0. ' 2 . 01 0. 91? 1 . t

7 66 1.055 0 U00 43:H3 1.01 H
1.041 0 .9496 0. i H ,

7. 90 1.07 0 0 0.?:=-: 1 .45 0.97 0 4-9 H 3.:4
1.02 .0z 1 0 U. 1.92 0. 96 H. H-: 0 -,
8.14 1 . 0 0 C. 2 1o. .9F H. 0.: 1 CIO
8-.2 0. 0 0. 99 183 0. 94 0.'r,. H
8.3 0. 9:: 0 0 , 1 5 0. 93 1. H

8.50 . 9 0 . f9 . 0.95
8.62 0.971 0 I. "-S- I. -I G 0. 92.9 H. -
8. 0 9H 0 . :6 1. 1W . 91 0 H -h .9

8.86 0. 944 0 0. 1. 7:3 0. 91 0.9I 0.
8.98 0.944 0 0. -85 1 . 7 2 0. 90 0. 1 0.

. 10 0 9 0 9. 3 1.71 6 o90 0. -.H H -4

9. 0.1924 0 0. :-:4 1 .69 H89 0..4 H 4
9.34 0.916 0 8 H 4 1.6, H. 83 0. 9. H I

9. 46 0.9 11 0 0.:- 1.66 8 9 0. 91 0 49.58 0 . 9037-: 0 0. R,:' 1 3 90.9- 0 . :.-5 '. 4
QC 0W 01.63 H.90 0. 92

9.7 0 .' 0 0. 91 1.65 0. . "r L9I '94

9.82 0.:8 0 0.90 b I :3 H 92 0. 0.
9.94 0. 1 0 0. 91 1 .63 0.92 0. O. 1? 2. :95
10.06 0.871 0 0 91 1 62 09 2 0. 0.- 0.95
10.13 0. 865 0 0 2 1 2 0. 9:3 . 4 0.' I r

18.30 r 0. 0171 1. E-4 1 .94 l
10.42 H.855 0 0 92 1 . 60 H. 4 H 9 H -

1,. 4 .850.,0 - 1.62 0. 94 0. '.:.5 "-Cl.,

10.66 0.845 0 0 .' - 1. 59 0.94 0. 4 .::- 0 4r

10.80 0.8:37 0 0.9? 1.59 u.94 0.95 0.90 1 9
10.90 0.C29 0 0.9: 1.58 0.95 0.9 I 0.1 4 117

11.02 0.319 0 .94 1.53 0.95 0.?I 0.90 4, 7
11.14 0.0315 0 .94 1.56 0.95 0.4M 0.91 H 4'

<11.26 0.:E:80 8 0 94 1.56 0.96 0.7 0. 1
1.38 0.806 0 0.95 1.55 0.96 0. 7 0.91 H 'S
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RUN NO. F5-B 4 RLN DATE ?-JUNE 1976 PRES:UP:E PATIO

TIME MACH THRUST PC PHPA F .. Fl-:PA Pl2 PA F, PA

5.14 1.220 0 0.50 0.00 2.81 1.57 2.30 1.53

5.26 1.20 "3 -0.0? 0.0 2.78 1:11 2. 76 1.16

5.38 1 212 0 -0.11 0.00 4 1.09 . .15

5.50 1 '10 0 -0.11 0.00 2 ?71 1.09 2 69 1.15

5.62 1 210 0 -0.12 0.00 2.65 1.09 2.64 1.14

5.74 1 .2 9  0 0.1 0.00 .681 1.08 2.60 11.14

5.86 1 .22 0 -'.11 0.00 2.56 1.08 225, .14

6.00 1 .00 0 -0.12 0.00 2.54 1.08 215: .14

6.0 1 0 -0. 12 0.00 2,51 1.0 ,6. i ,' ,,: e -0. 2 0. CIO:! 4 E. 1 07 ,i-
6.10 1 1 :" o.1 ! 1 16.24 1.I82 0 -0.12 0.00 .4 4 113

6.46 1 .17 0 -0.12 0.00 q 2.35 1M 1s :.W
6.58 1 4C8 0 -01 LI 1 .29 1 .14.S

6.70 j !60 0 -0.12 L.0I 2.25 1.04 2.20

,.1..' 1149 0 -0.12.00 . 2  1.0:-s

6.94 1 1 "0 -L0 12. 0.0 19 1.02 " -. 17

r.06 1 119 -0 12 0. 0 ,.15 1.01 - ; - .C-

7. l I 100 - I2 0.,30 2.12 1.00,
.0 1 C ::0 12 1..00 . .

40 1.0 0 - 0.00 09 H 2
7.42 1 '43-5 0 -o.' 0.00 2.05 0.98 2.- -01
7.54 1.064 0 -0. 12 0,.00, i:. 01 0. ?6 2,1 J! -_,_44:'

7.66 1 055 0 - .12 .00 .98 0.95 20.0 41. 98-

S144 0 0. 0.00 .95 0 94 . a 7

.90 1 .0 0 0 -0. 12 0.00 .9 .'9 1 ,.?7

02 1.021 Ui -0,12 0. 01 89 :. I .?2 0.16

8.14 1. OW 0 -0.1 0.00 :8 1 . c 7 ?

8, H ,'78 0 -0. 12 0.00 .8 L0.90 1..

8.3 H . 1 0.00 .82 H.4 -9 1.85

8.50 0. 977 0 -0.12 0.00 .80 H. . I -

8.62 0.971 0 -0.12 0.00 .30 0.8- 1. 76 .

8M4 H 100 0 -0.12 0.00 .79 0.-6 1 .7

8.86 0  ..*4 ' 0 -'.12 0.00 .76 0. 6 1.7: 0. 1

8,98 .944 0 -0.12 0.00 .. 0. 95 i H.90

9.1 03 0.936 0 -0.12 0.00 74 0'.85 1 1 .

9.22 0.924 0 -0.12 0.0 0  7, '.4 . 8:4

9.34 0.916 0 0 12 0.00 72 '0.84 1 67 4

9.46 0.911 0 -0.12 0.00 0 0.se 1 r 1.9'

9.58 0.90:3 0 -0.12 0.00 .69 "' 1 " ...

9.70 0.896 0 -' .1Z 0.0.0 .68 0.9 A I .9

9.82 0.890 0 -0. 12 0.00 .67 0.90 .-2

9.94 0.8-1 0 -H.12 0.00 .66 :.91 1 61 .. 1

10.06 0.871 0 -0.12 0.00 .65 0.91 1 5.9'

1,18 ..6 0 -0.12 0.00 .64 0. 2 1 2 0M
10.:30 0.:960 0 -0.12 0.00 .70 0.92 1 :6Z 3.04

10.42 0 .,:,=5.,5 0 -0.,12 0.00 61 1,.9 0 £ .94

10.54 0.850 0 -0.12 0.00 .60 .9S 1 5? 0.94

10.66 0.845 0 -0.12 0.00 .59 0.9: 159 .

10.8 0 .837 0 -0.12 0.00 .58 0M3 1:5- H. 4

0.90 01.829 0 -0.12 0.00 .57 0 . 1 H

"-11.02 0.819 0 -0.12 0.00 .56 0 .94 1.58 .0.9

Q1.14 0.815 0 -0.12 0.00 .54 0. 94 1.56 0.95
1.26 0. 810 0 -0.12 0,.00 :.54 0.94 1. 5E 0.96

11.38 0.806 0 -0.12 0.00 .53 0.95 1.55 0.46
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RUN NO. F5-8 4 RUN DATE 99 JUNE 1976 PRESSURE RATIO

TIME MACH THRUST P4,PA P9,-PA P10"PA P6/PA P7/PA P3/PA

14 1..'.0 0 1 .38 1.26 .36 1.55 1.20 1.55
- 5.26 1.219 0 1.31 1.26 .33 1.39 1.21 1.16

5.38 1.212 0 1.23 1.25 .31 .1.16 1.20 1.17
5.50 1.210 0 1.22 1.25 .29 1.16 1.20 1 .16
5.62 1 210 0 1.21 1.24 .26 1:15 1.19 1.15
5.74 1.209 0 1.21 1.24 ..24 1.14 1.19 1.15
5.86 1 202 0 1.21 1.23 .21 1.14 1.19 1.15
6.08 1 .20 0 120 1.23 .20 1.14 1.1:3 1.15
6.10 1 1'', 0 20 1 1.22 .18 1.14 1.13 i.14
6.22 1 .199 0 119 1.21 .-17 1I. 13 1.17 1.14
6.34 1 1:22 0 1 .1 1.20 .14 1.12 1. I 1.13
6.46 1.175 0 1.18 1.20 .13 1. 1 1.1 .1..
6.53 1 16. 0 1 V 1.19 .12 1.10 1.16 1.11
6.70 1 160 0 1f b18 .10 1.11 115 1 11
6.,32 1 149 0 1 15 1. 15 .03 1. 09 1. 1 . 13
6.94 1 .-9 0 1.14 1.15 -07 1.06: 1.15 1 ',
7.06 1 1l. 0 .12 1.13 0.9:-: 1. 06 11 1 06
7.1 1 00 0 1. 1 1.10 L.05 1.05 1 .1 06

7.3 1. 0 1 --;I. l I. 0 104 1.04 0 l4
7.42 1. 075 0 1 r 1.07 03 1. 03 1 , OFH
7'.54 1 ., r.4 0 106 1 06 .01 1.01 1 Ml ' MM

7.66 1.055 0 1.5 1.05 00 1. cI.
7.78 1.0U44 0 1.4 1u .99 . 0o 0 H:;-:;. 9,
7.90 1.0-3-0 0 10:3 1.02 0. 98 0.98 o'.
.02 1. 02 1 0 1 HI 1.01 .97 0.97 cl. H.-

14 1.010 0 0.99 .7 0.97 0 .-
.6 C. '4? 0 0 . '? 0. 96 0.95 .?4 i ' Is

8.:38 .9-6 0 0. 9r4 U. 9w 0. 95 0.94 c':3.

8.50 7. 977 0 0.97 b. 16 0. 95 0. 9:,H-l , . .4
8.62 0.971 0 0. 96 0.95 0. 94 H0, 19: 091 ,
8.74 0.960 0 0. 95 0.95 0.95 1.'-4 o. 0- .'1
8.36 0. 949 0 0.96 H.'55 0). 95 0.91 0. H..I
8.98 0.944 0 0.95 0. ;4 0. 95 7.90 .'.
9.10 0.9_ 6 0 0. 94 0. .95 H. 8 . H. H

9.22 0. 924 0 0.93 0.92 H. 95 Hf. I3 c. ;-: -- ,74

9.34 0.916 0 u. 93 0 92 95 0. 88 w
9.46 0 911 0 0 94 0.92 0.96 0.u9 0. w: 7 .-
9.58 0. 903 0 0.9?74 3 o. 961 8 o H-lw

9.70 0.1396 0 .94 0. 93 0. 97 0. 90 0 .. 92
9.82 C. 89C 0 w5 . 0. 97 0. 91 0. H O..
9.94 0. 831 0 0.?5 0.93 0. 97 0. 91 0. 0. .

10, 06 0,871 0 0. 95 0.94 0. 97 0.92 C, O2 7,-7

10.18 H -65 0 ,6- 0. 94 0. 97 0.93 0 . 0. 'P4
10. 0 Hl ., 0 0.-l6 0.94 0. 9 0. 94 -' .4 -4
10.42 . 955 0 0. 96 0.94 0.93 0. 94 0. ;'4
10.54 0.850 0 0. 196 0.94 0.98 0.94 13. 4. .4
10.66 0.845 0 0.96 0.94 0.98 0.94 0.?S 3. 5
10.80 0.8a:37 0 0.97 0.94 0.98 0.94 0.,94 :. ?
18.90 0. 829 0 8.97 0.95 0.93 0. 975 0.94 0. 93
11.02 0.819 0 0.97 0.95 0.98 0.95 0.94 0.94

a
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RUN tM0. F5-E 4 F'Uh DATE JUt4E ,37r: F'PEU,:-:UF.E ,T

TIME MACH THRUST PC,PA CT PB/PA P1/PA PU' I.PA P5 PA

203 0. 800 0 -0. 12 0.00 0.03 0.06 0.02 0.08
J4 Fl *7 0 -0. it 0.00 0. A 0 F..0 0. 08
.8 0 8 4 0 -0.11 01.111 U .1 LI 34 *.j1 0.9

2 1 .'.. -0.1.1 0.00 l.2,,-,:_0 ' .0uO L 4
2. LI 0 -0. 11 0.00 L.91 .9- . 0.4

.2 ., -0. 11 0.00 ". 97 0.

4 0 -0. 11 0.00 . 9 0

2."2 0 9 -0. 11 0 0 0 1' Ol ' .

2.36 0. 95 0 -0. 11 0.00 17: . '. 1
4.40 0. 97 0 -0. 1 1 0.00 (. 7n 0. :., I .l -3

2.44 0 .9.,.: 0 -0. 11 0.00 0. -4 .-:5 15 14.
2.4:3 1.Or0 -J1 0.07 ~I I-

2. 1. t 0 -oll 0.001 c U L 1 c.
2.56 1 09 0 -0.11 . I 2 ": 1 007 0 7(50.

.60 1.04 H -0. 11 0. 00 LI0h . 14
2. t.4 1.07 07 -0. 11 01.0 CIO i) 4 0.: 1.lo:
2.68 1 .A '- 0 -0. 11 0.00 L. LO 0.9-,3 1
2.72 1 .L4 0 -0. 11 0.00 k) . 0.95 1 -.
2.76 1.11 0 -0.11 0.00 0 0.97 17,.
2.80 1 1 0 -0. 11 O.0 .0.00 1 0 .8
2.84 1 1140 0 -0.11 0.00 8 0.9, 1.29 L'.- 8' 1.1h" LI -0.1 ! . .1 0 ...LI.. '-ii: 1 7i 0
,. 1 14'." ... -1I1 U.l LAOL %..8 1 .u. . 1 .." : F2.88i 1 .1 0  0L -0.11 0.00 0.86 1.1 1"-21
.' 1 . 4 10 -0. LI G. i '.,. 1.01 1
.96 1 . 4 A -0.11 O.O .86 1 .l:-i :.

3 .0 0 1 1 1 - 0 . 1 1 I .I 0 L .8 8 1 .1 4 1

3 04 1 V;-8 0 -0.11 0.00 I. 85 1.04 1.4- 1
38 1.2204 0 -0.11 0.00 -?.90 1.07 1 LI 1

I Z. 1.210 0 -0.11 L.00 LI 9 1..' 1 4
3. 16 1.2. I 0 -0.11 0.00 .: LI 1 1 .i 1. 1
3.20 1 .24 0 -0.11 0.IO 0. 89 110 1 r
3.24 1 .2:0 0 -0.1 7J.00 0.89 1.09 1. 4
3.2: 1 . - 0 -0. 11 0.00 0. 88- 1.1 1.
3. 36 1. 2:30 0 -0. 11 0.00 .I 90 1.10 1 6
3.40 1 20 0 -0. 11 0.00 0.90 1.10 1 .
3.44 1. 2*.0 0 -0.11 0.00 LI. '1 1.11 1. '
3. 48 1 2:'0 0 -0. 11 0.00 .8 3 1.12 1.74 1
3.52 1.230 0 -0.11 0.00 U89 1 .11 1. 67 1 S
3. 56 1 2 0 -0. 11 0.00 U .89 1. 1 1 .76 .7
3.60 1 230 0 -0.11 0.00 U.92 1.10 1 7"

3.64 1 . 20 0 0.11 0.00 0. 89 1.11 1 . I1
3.68 1 .2 0 -0.11 0.00 U.1 .11 2 1 .17

3.92 1.220 0 -0.11 0.00 L.88 1.10 1.21 1:3.i6 I1.2.20 0 -0. 11 0.00 0.896 1 .11 1.77 16

3.88 1.22o 0 -0. 11 0.00 1.8 1 0 1 .:O, 1
3.92 1 .220 0 -0. i1 0.00 .88 1 .C8 1,'l1 1

3.96 1.214 0 -0.11 0.00 0.90 1.10 1'2
4.00 1.210 0 -0.11 0.00 0.86 1.09 1.'4 1.16
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V. APPENDfIX D

61

I~kiDN O J5Aa- 12



APPENDIX D

Run No. 5F-B5

Rnu Date: 17 Jun 76

Configuration: - - -2°, No fins

Motor Firing: 2.24 to 3.28 seconds

Remarks:

Attempt to obtain Plume influence measurements with body at Angle
of Attack. Thrust coefficient variation from 27 to 35 were achieved
over a Mach number range of 1.17 to 1.60.
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RUN NO. FS-B 5 RUN DATE 17JIJNE 1976 PRESSURE RATIO

J TIME MACH THRUST P4, PA P9/PA P10' PA P6/PA P?.'PA F'S. Pt;

1.54 0. 796 0 0.96 0.96 0.97 0.95 0.93 0. ?4
1.56 0.807 0 0.97 0.97 0.96 0.95 0.93 0...5
1.58 0.81? 0.97 0.97 0.97 0.95 0.93 0.95
1.60 0.829 0 0.96 0.96 0.96 0.94 0.93 0.94
1.62 0.840 0 0.95 0.96 0.95 0.93 0.92 0. ?4
1.64 0.850 0 0.97 0.96 c. 96 0.94 0.92 0 . 94
1.66 0.861 0 0.95 0.95 0.95 0.93 0.91 0.72
1.68 0.872 0 0.95 0.95 0.95 0.92 0.91 0.32
1.70 0.88:3 0 0.95 0.95 0.96 0.92 0.90 0.92
1.72 0.893 0 0.95 0.95 0.95 0.91 0.89 0.0
1.74 0.904 0 0.93 0.94 O.93 0.90 o.8: O.?i.
1.76 0.915 0 0.94 0.94 0.94 0.90 0.87 0.81?
1.78 0.926 0 0.93 0.94 0.94 O.89 o87 0.0"
1 .:0 0 . , 0 0.9 0. 94 0.94 0. 9 0 . 0. 0 31
1I L..947 0 0.94 L. 95 0 .'4 .9 0.8 . 1 ?
1.84 0i 5 0,c 0.95 195 0.95 0.90 0.8? ". :':
1.-: o. 969 L- 0.94 0. 96 0.935 -. 90 0.7 0.5c,
1 .8 0.9L 0.9 I 9? O9. i '0.92 0.8 -. 91
. 0 .Li 9 0 0.97 0.98 0.96 0.92 0.90 0..5
192 1.00l1 0.9 LI9 07 0.2' 0.90 0.?i
1 -4 1 013 0 0.99 1 00 0.98 .9:- 0.90 3.I1 -
1.9. 1 024 0 0.98 1 00 0,9q 0.94 0.91 0.2-

.81.03 0 0.99' 1.00 .5 0.94 0J.92 v.4
00 1 046 0 1.01 1 02 .0I 0.95 0. 2 0.5

202 I 1057 0 1.01 1 03 1 u. 0.96 0.9- .
2.04 1 068 0 Io1 1.04 1i.0 0.97 0.94 0.4 ?
2.0 1 078 0 1.04 1.05 1 04 L.9I 0.' .
2.08 1. 089 0 1.04 1.06 1 05 0.99 0.97 0.41
2 .10 1100 0 1.00 10?5 .5 1.00 0.97 1 K
2 12 111 0 1.06 1.0? 1 I7 1.O1 0. 981 1 .Il 0
2.14 1 12L 1 08 1.10 1.0 1 02 0.99' 1 . 1

2.l1r 1 1- 0 1. 0'9 1.11 1 i0 1 04 1 L II1 L:
2 18 1 145 0 1.10 1.12 1 11 1.05 10 L 1 05
2.20 1.156 0 1.11 1.13 1 12 1 IM6 j 0: 1 0
2.22 1.167 452 1.13 I1 5 1 14 1 08 1 05 1 0:-:
2.24 i.173 11312 1.14 1.16 1.15 1 09 1.09 131
2.26 1 190 11173 1.15 1.17 I. It: 1 10 1.07 1 iO
2. 18 0 1 10449 1 1 13 1 1.8 1 - I -11 12 1 -0
2.30 1 1 .212 0 I.20 1 19 1.19 1 ., 1 21 1.4
2.-2 1 ... 1085' 1 20 1 20 .20 I 3i-s 1.0
2."4 1.2C5 113-. 1.23 1.22 1 21 1.-6 1 1... I -:S
2. 3 1.246 11856 i :6 1 24 1 24 1.40 1.3 1.21?
2 - 1 .2 7 122:9 1.25 1.25 1.25 1 -" 1 .- 6 1 .
2 40 . 2 13 '80 1 . 1.27 1.261 1.44 1.3 1 4E2 42 1.28-1: 13027 1.31 1.29 1.2 1.41 42-.4

2.44 1.2'2 13412 1.32 1.30 1.2: 1.48 1.44 1.45
2.46 1.304 13663 1.33 1 30 1. 1 1 44 1 42 1 45
2.48 1 315 13936 1.34 1 32 1 32 1.43 1 45 1 41
1.50 1 326 14257 1.34 1 31 I -2 1.47 1 45 1 47
2.52 1.337 14607 1.38 1.31 1.33 1.49 1.46 1. 0
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FA

RUN NO. F5-6 5 RUN DATE l7JUNE 1976 PRESSURE RATIO

IME MACH THRUST PC..PA CT PB'PA P1/PA P1.'PA F'5 PF

- 1.54 0.79S 0 -1.22 0.00 0.95 0.96 0.97 0.92
1.56 0.807 0 -1.22 0.00 0.95 0.95 0.97 0.92
1.58 0.819 0 -1.22 0,0 0.96 0.95 0.96 0.92
1.60 0.829 0 -1.22 0.00 0.95 0.94 0.95 0.91
1.62 0.840 0 -1.22 0.00 0. 93 0.94 0.95 0.90
1.64 0. S50 0 -I. 22 0.00 0. 91 0.97 0.96 0.91
1.66 0. 61 0 -1.22 0.00 0.'91 i. 93 0.94 0 0
1.6:? 0.872 0 -1.22 0.00 0.839 0.92 0. 94 '
1.20 0.93? 0 -1.22 0.00 0.90 0.92 0.93
1.72 0.83 0 -1.22 0.00 0.8, 0.91 0.9:3 0.::::
1 .4 0.904 A -1 .2 0.00 0.'2 0.90 093 0.8-
1 .6 .915 0 -1 0.00 0. ' 0.90 09 007
1. a.926 0 -1.22 0.00 0. 8 0.:9 0.9 O.K.
1.8 0 .931 0 -1.22 0.00 0.78 0.8 0.95 ME,
1.;2 0.947 0 -1."1 0.00 0.77 .87 0.94 0.6
1.84 0'58 0 1 0.00 0.7. 88 A.96 0.0
1 .r H.969 0 -1.2 0.00 .7' 0.88 0.96 0.
1.8 r..7 -1 .22 0.00 0.78 0.88 0.96 0.0
1.'9U .9'90 0 -1 0.00 A.78 .89 03.9' H,:'

1.92 .001 0 -1.2Z 0.00 0.79 0.81? H.98 0.8:':;
1.94 1.01S -1.2 0.00 0.7 9 ,99 & .
1.96 1.024 0 1 0.00 08 A.9 1 C I.-
1.9$: 1.0 H -1.2 0.00 H.31 0.91 1.0 0A9
2.00 1.04r H -1.2 L.00 H.8 0.9 1.0H09
n.02 1.5 0 1H 0.00 A.88 1.0 0.4

.. 04 1.06- 0 -1 .' 0.00 H. 4 H.93 1.0I r.9 -:

2AR0 iA.: 0 -I-2 0.00 .5 0.9 1.0 .
2.0 1.089 0 -1. o',o 0 .... 09' 1.08:- .
2.10 1.100l 0 -1-2 0.00 H0.8- A.9r 1.11 0.4
2.12 1 111 0 -1-22 0.00 H. A0.97 1.11 0.,9
2.14 1 .12 0 -1.22 0.00 H.9 H.99 1.12 0.9 ?
2.16 1 .1: 0 -1 0.00 H.92 1.A 1.14 1.O
2.18 1 145 0 -1-22 0.00 Li.9 1.01 1.16 1.101
2 11 0.00 H.93 1.02 1.20 1.0H
2.22 1.167 452 3.2- 1.26 1 04 1.0., 1.21 1.04
2.24 1 .7 11312 32. 6 30.97 1.51 1.05 1.49 1.04
2 . 190 1117, 81.05 30.01 1 . 1.06 1.51 1 .06

2.28 1. H1 1449 75.8, 27.54 1.54 1.22 1.54 1.15
2.30 .212 10175 73.81 26.32 1.56 1.47 1.56 1.3-:

. 2 1059 7 27.58 1.58 1.47 1.54 1.4
2.34 .2'5 11386 82.60 28.39 1.62 1.46 1.57 1. 4
2.36 12'46 11856 86.H1 29.03 1 .6 1.49 1.61 1.-7
2.38 1.25 12'289 89.15 29.55 1 61 1.47 1.62 1.31E
2.40 1.2r9 1 "80 9996 32.53 1 62 1.51 1.65 1.
2.42 1.281 1027 94 . 30.20 1 .6 1.54 1.65 1.42
2.44 .292 13412 97.29 30.54 1.67 1.59 1.70 1.44
2.46 1.304 1-663 99.12 30.56 1 71 1.53 1.71 1.42
2.4 t.315 , 1'936 101.10 30.63 1.72 1 .6 1.72 14r.
2.50 1.326 14257 103.43 30.82 I 72 1.58 1.76 1.46
2.52 1.337 14607 105.97 31.07 1 ' 1.56 1.78 1.47
".54 1.348 14909 108. 1 31.20 1. 1 .63 1.81 1.51

.... .1.39 19262 110.71 31.43 1 .4 1.62 1.4 1.3
2.58 1.369 15511 112.52 31.45 1 .7 1.M2 1.7 1.52
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RUN NO. FS-B 5 RUN DATE 17.1iNE 1976 PFESSURE RATIO

TItME MPCH THRUST PC,.PA CT PB FIA p P P11 PA P5

2560 14.3. 1 3:4. 114.93 '31.62 1.74 1.-, 1 1.58
2.62 1-391 16166 11731.78 1. 7 1 1.t
2.64 1.4 0 1 164:34 11':1.  31 .84 1.71 1.6- 1 ._:3' 1.F4
2.66 1.41 168. 12 45 3.23 1.,0 l '32 1 1.5
. AS 1.421 1741'7 6 35 .71 1 . .2

2. 70 1 411 4 1:. 32. ' 3 66 1 .64 190 I -
2 .7 1 441 1D 09 1 4 42 1 65
2.74 1 .49 1, 1 4 r t i. 4S 1.65 1. 1 1-84
2. 7'6 1. 4:62 1" -:.W' 8." 1 45 -. 45 1. 1.6- 1. 5.
2. 14 421 55 1 673:3 1
2 14. 1. 1..:-1 I '45 1. 5 1 . 4 5.'

2 :', 1 4,: 2 1 - 1:.27 151r4 1 Ci)1
-~~~~ '3 '2, .i 1 :,'314 '

1. L 112 :l5-4 1 4

2 - U ' 2 I 1 1 4 5 1 ' 6 1 .-- 1 11
-.. :4 1 4AC T3 14' 1 4 7 4 1 A'-' 14A1.5125 24 "74 3 ..- 11
..... J1 . j i4. 7 4" 1 55 1 r1 41_

" . 9 r -3 1 151 4 - -4.50*.47 J

4-.. _%4 21:47 154 ':: 34r 3,1.4? 151,- 1 ::41 i
2.'4 1.541 -151 3470 1.4 1 1 14

W42 1 C 15- 12 1 4 1 4- 1 5l 1 ' i. 1
4.?: .55t: --' 1 .6 . 4 ; 44 1 Li i -.S.AO I =" S2.D:1.:ID 34. 6;3 [ 4 1i ,:

--r I . 64l 2 1 .45 -- 1 -
3.521 1 1 . 7 34.- 0 1.47 1.5- 1I

04 .57-7 .- ' r 4.14 1 4-1 1. 4 1 4 1
3. 1 5I.-4 22 62' 164. 11 34. 1 45 1 54 1 -
3. D I ,' 1 r. 1 5. .l A :340 1 1 .'7 " JD
3 . 1 .59 7 6 4 . :.. I 1.47rQ. :-4 1P:. ' 33.',9ID 47 1 =,14 1 7_,41

3. 1 610 2 ' 14 . : :33. 25 1. 4 1 _- 1 44
3 416 1.61 ' 14 iD 1 t 3 1. 46 1 5:- 57 1

: r I:B 42 f""4 199 92 32.: .4 11
3 D 4 1 1 141 H 50 1 56 1 043.2 1 625 "65.''" 1 1.58 1.4 "1 ....

3. 227 .:-046 1E7 . : 3:-. 10 1 49 1 .601
3.-24 1 29 2:-1v34i2 40 14 :- ',t i. 1 4 1 54 I 1
. I1 al 4 44:D _1 ' 52 4. t4' 164 1 4
S ' 1 6-, .- ? 1 W 1 13 17 =,4
3, 3- r 1 ,.O i 58. 04, .4. 94W 156.
34 6:1-rW4 55:_-i 40.14 7.92 1.01 1.40 1r. 541 -
3.D4 1 ' -9,:325 :1 5 5.4 . rI 1 U. 1 1
3. 5 0 1_ 0 9 .0 D1 .0 1 .1 WS c

38 F0794 1. 0.00 4.u I

ID j. 60 18 ' rl1.,.
.40. 1_. 60 rf 6 .94 -: 51 610 7:

3.40 606 1211 8.: 0 1.78 0.9: .9?4 I6 '
3.42 1 605 7 4,: 5. 4: 1. 10 1.?C0. :: . tZ4 .
3. 44 1.6 C, 4 4 23 :3.0-1 0.63 0.97 7 1 65 .. :4 0-
3.46e 07 1.22 0.00 0i.9 ?g 0.9: 6 :-: 0 -

3.52 1 5 0 -122 0.00 1.1W H? I 73 n.r
3.64 1572 0 - 1.22 ' 0. 0 , 1 0:-: .931 1 0.5
3.7E 1544 0 -1.22 0.00 1.05 0.192 1 2" .:
3. "8 1517 0 -1I.22 0.00 1.10 i. 92 2.01 0.$6

4.400 31 -1' 0.00 1 .1016 224 W -
0 1 0.00 1 .WC4 1 . r 1O 4.12 1.4 0 -1. 64.24 1440I r -1 .22 0.00 1.04 1 .:-:ri 2.70 13

4.:36 1416 0 - . 2 0.00 1 .0C4 I1. 3 2.71. 2
4.40 .39'3 0 -1 . 2 60 0 1.---7 D "'" : '
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RUN NO. F5-B 5 RUN DATE 17JUHE 1976 PRESSURE RATIO

TIME MACH THPUST P1.-PA P11/PR P5"PA P2,PA P3..PA P4, PA

1.54 0. 796 0 0.96 0.97 0. 92 0. 95 8.90 0.96
1 56 l. 807 0 0.95 0.97 0.91l 0.98 8.90 0. 97
1.58 I. 819 0 0.95 0.96 0.92 0.95 0.89 .'7
1.60 .829 0 0.94 0.95 0.91 0.94 8.89 0.96
1. 62 0.840 0 8.94 0.95 0.90 0.94 0.89 c.
1.64 I. 850 0 0.9 0.96 C. 11 0.94 0.88 68.
1.66 L. ', 0 0.93 0.94 0. 0 0.94 8 .7

00.9:4 . , .93 ..- - 5
.. .... 0.9 0. 0. 928 0 .5 L 5

1 72 8 0.9 1 .C1 I. :3- I. 92 0 -.
1 4 '.914 9 0 :1 L 7 8.91 0 :34 .
i 5 9 0 .I.92 C1.:7 .91 0 4
1' : 9 0. 0.:- L.90 0. 93'

1 0 Li-t.- 0 00 .95 .9 0 ..... .~. . 0l4 ¢. A ?R0t.:, .3
1 , 2 0 I 4 ', r. 90 0 . .

1 r - - Li", ,_ _ . . -0 . - j
i :76 0 96'3 00. :-'::-:: i 9 6 . ::,7 i. 90 :: 2

1 . . LI . 0 . :E: 6 . ,LL. 9 0.::: 4 i.
1 -70 &. 94L LI 0 -. 0 9 ,3 L9 1 ' 0. 4 1I. 7
1 -' £ 1 A 0 :: LI6 '78 0. - L. - 0 ,.
1 - 4 1 0i LI 0 . l LC 9 9 LI .3 9. ?9 3 0 . -1 5 C -4

1 -'1i .0 4 L 0. " 1 00.9L L.94 0.- DO -

1 I : I 0.931 1 . 2 '.-4 LI U i.97

U40 1 .14 U . .03 . L.95 LI-- 1
L2.L 1 F 0 0. 1.04 0.9:-' i.?7 0.9 DC 1 -

-.I4 1 . 0.'73 1.06 _ . 0.96 0. ?
2.06 1I 7: 0 0.95- 1 07 0.94 L.9 0.91 4

2. :: i 0 1.08 i. ?5 0. U . ' .1 I
1 1 110 0 8 -9 1.11 L 9f 0.94 0. Q1 1 .

2 14 1 1 0 0.' 1.12 LI'' I L2 0.9 1 .,
2 1 1 1 12 0 0. Li. 1.14 1 O 1 03 0.'_.

2 1,V 1 143 0 1.01 1.16 1.01 1 .04 0.8 1 . Il
2 0I 1.156 - 02I 1.20 1.02 1I05 0.99 1 I
. 1 1 I- 45a 1 .03 1.21 1.04 1 at i .o 1 1

4 1 .1 , 3 1 .0 1.49 1.04 1 .0 1.01 1 14
2. 26 1'T4 .1113 1 . 06 1.51 1 .06 I 09 1. 02 1 15

28. 1 I I 10144'i, 1..2" 1.54 1 .15 1 14 1.06 1 . 1,.

o I .1 ILIc , 1 47 1.56 1 .3:2 1 .6 1.16 1 . L
1 I,-859 1 47 1.54 1 . ' 1 30 1 .19 1 LI

2. 1 -, 5 : 1. 4, 1.57 i :34 1.30 1 2L 1") -'r . 11.85r 1 4' 1.61 i1.. 1.3 1"Li 1
2. . 122:51 1 4? 1.62 1. 1334 1. 1 2
2.40 12'. 1' : 1 Wi 1.65 1 .2- 1 :35 ,
2.42 1 : 1 02i 1r.4 1.65 1.42 1.3 ' 1 1

25, 1. 25

2 44 , , 1412 1 59 1.78 144 1 41 12 1
2.40 104 133 1 71 171 14 1 41 1 31 1.35 1

2.48 15 19:b 1. 1. I72 1.46 1.43 1 36b 1 :-43.58 1.326 14257 1.58 1.76 1.4- 1.45 1.36 1.4

- 2.52 1.3:3 14607 1.56 1.78 1.47 1.45 1.39 1.33
2.54 1.34:3 14903 I .63 1.81 1.51 1.49 1.40 1 .9
2.56 1.359 .. 1526- 1 1.34 1.51 1. 49 1.41 1 33
2.58 1.369 15511 1.62 1.77 1.2 1.58 1.45 1.40
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RUN NO. F5-8 5 RUN DATE 17JUNE 1976 PRESSURE RATIO

bIME MACH THRUST PI,PA P11.,PH F5 PRA P2/PA P3/PR P4 PA

2.60 1.,80 15843 1.6' 1.83 1.56 .53 1.45 1
,2 .6 1.391 1616? 1.66 1.33 1.54 1.52 1.45 1 5

2.64 1.401 16434 1.66 1.83 1.54 1.53 1.48 1.4U

2.66 1.411 16830/  1.66 1.32 1.55 1.55 1.49 1 3

2.6 8 1.421 17417 1.65 1.90 1.52 1.52 1.47 

2. 0 1. 431 17749 1.64 1.90 1.5' 1.52 1.4? 1

2.-2 1.441 1 '269 1.63 1.90 f.54 1I53 1.45 1

2. 4 1.452 1'-' 1.6- 1.84 1 559 1.543 1.
.76 1.4r. 1'3 1.6 1.? 1.5 1 .5 1.41 1.'1

0~ ~ 8 4 C409 1. 7 1. 15 :141 L

02. 7 l 8 1 472 1.65 1.38 15 1.52 1.41
2.:0 1. 4c3:3 1:7 E . 6 5 1.8,5 1. 50 1. 49 1 7 .:.

2'" 9 1 4'. 1 ''" .64 1.83 1 50L 1.41 '? -i.... 4 . ' :3 4,1.49 1......

2.:4 1.501 949 t.59 034 1 49 1 48 1.1 
4-3, . Hlr I.! 1.8? 46 I. 1.15 .

.- , ' . 1 15- 1.•5 1 •30 S4 44 1.8
0974 1.55 1.81 46 1E4 I .. 42,

2.'? 1 4 1:34:3 1 .5 ' .84 1 43 1 _- I
2.94 1 541 21 1 1.51 1.84 1 4 134 .95

2.9 1 549 '3' .50 1.86 1 41 1 .2r 'P' _

'.98 55 10.5 1.84 I 40 i21 0. .9

3.00 1 5-4 22:3O6 1.51 1.78 1 37 1.i5 .i 13. : 0 0 " 1 .0 . '3. '4

3.02 1.571 2225.... 1.5 1. 70 i. : •006j0. -4

3.04 1 5'77 22350 1.51 1.79 1930 .1 LV 0 '31 H -4

.06 5-4 ' 1.54 1.36 119 1.04 0.'2
j.08 1 5,1 22 o 1.5,  1.78 1.IC H '- 0.'". I .,

3. I 59' 1 1.53 1.60 1.16 .7 It rs
3.12 1 rH4 o,-6 1.54 1.74 1.17 1.00 0. 0

3.14 j~i ~ ±.60 174 1.1 t C3.1. l 1 - 6 1.53 157 1.01 . i' ,4 00.'

3-' I~'o'94 1.56 1.52 1 L14 W ' 9 L.': LI,96
3. 1 6 22 1.-7, ... ...
3. '0 616 2 1 1.6' 1.56 .01 0.95 0.94 H 3

3.22 1 6'7 234 1.60 1.52 . 04 0.95 0.95 9

3.24 62 04 1.60 1.52 . .9: 0.94 .

3.w " 144' 162 1.53 95 9 Li ': 0. 95 1. .L
3 .1 b25 1.. - 1.54 Cl"- C 5 0.97 1 09

4.RJ 41. 0HL1- 1 56 1.55" L.-r .u,4 0.'76 1.lH

~ . ~ 1 .. :- 40 1.54 H 91 H .9 0.9?5 L : I3.34 1,629 2 1.11 1.57 H.90 Cl9: 0.94 .9
3.36 1.607 2:'0 1.U 1.260 0.9 09 0.92

3.38 ..60'- ', " 0.9 1.61 95 1 0.90 C
3.40 1.6L> 1211 0?9 1 63 .' H 91 0.91 3 0-?

3.42 1.605.-3 2 4 1265 1.64 H. 9 H 1 0.'3 L, 9 7
3.44 1.5404 4-'9 0 1.65 ?5 . ' 0.94 . ,

3.46 1.60 0 0.9:3 1.68 0 55 0 :3 0.93 H.-t

3.52 .599 C 0.9:4 1.72 U0 09 0.93
3.64 1.572 0 0.91 1.81 . u 91 0.92 ".9

3.76 1.544 0 0.92 1.92 .3 0 89 0.91 H 45

3.88 1.517 0 0.92 2.01 cl.P 08,9 0.89 04
4.00 1.490 1.16 2.24 0. 8 0.39 0.88 H :
3.12 1:465 0 1.29 2.62 1.19 1. 68 0.90 a9 0
4.24 1.440 0 1.30 2.7. 19 1 1 .07 0. 4

4.36 1.416 0 1.30 2.76 1.3 1. 3 1.19 1 1

4.48 1.39:3 0 1.2:3 2.78 1. 1 :3 1.27 1, -
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- tJJ2JZ .... --

RUN NO. F5-8 5 RUN DATE 17JUNE 1976 PRESSURE RAT!1)

TIME MACH THRUST P4/PA P9,PA Pl ,'PA P6/PA P7/PA PS. PA

2.60 1.380 15843 1.39 1.19 1.31 1.57 1.52 1.56
2.62 1.391 16166 1.39 1.08 1.26 1.62 1.54 1.55
2.64 1.401 .16434 1.48 0.96 1.19 1.58 1.56 1.57
2.66 1.411 16880 1.39 0.92 1.09 1.60 1.57 1.57
2.68 1.421 17417 1.39 0.98 1.02 1.58 1.56 1.55
2.70 1. 4:31 17749 1.37 0.91 .. '93 1. 59 1.58 1.55
2.72 1.441 18269 1.33 0.91 0.95 1. 58 1.59 1. 57
'.4 1 452 1:85E1 1.22 0.92 0.95 1. 54 1.60 1.55
2.6 1 462 18309 1.A 0.94 0.95 1.29 1.63 1.49
2... 1 472 '9 0.' 0.94 0.,96 1 .5:3 1.62 1 .52
2. 0 1 . 1:'r'6 0 S 0.95 0.96 1.52 1.61 1 .50

S8' 1 4'- 19260 0.92 0.96 0.97 1. 49 1.53 1.4'?
2 :34 1 .5 1 196 '-1'-  0 92 0.96 0.97 1. 46 1.55 1.47-.:36 1 5C9 2011r 0.91 0.95 0.97 1.45 1.52 1.44

-38, 1 51. 'OS. 0 0.9? 0.98 1 46 I 49 1 44

2.9A 1 .529 0974 0 .92 0.98 0.99 1 41 1.44 4'
2. 92 1 4 1 34 :-: 3 1 . 0.98 H. 99 1.' 1. 40
.94 1.541 216:",1 0.Q 0.99 1 . -IO 1 1 1 ..
2.96 1 549 21989 r86 1.00 lH00 1 ?9 1.4 1 7
2 .8 1. 556 '-"210 0 '", 1.00 1.00 1. 1
3.00 1 .5.4 22316 .'-p5 1.02 1 .0 1 1.:?0 1 . 4
3.02 1..7.1 58 0 94 1.01 1 .l I 1 1 1 -

1.84 1 577 22:35 0.94 1.01 1 Hi 1 1' 1 "
..06 1 5,--'4 22612 0 9' 1.03 1 0' 1 ' I 227Ir.2
30 1591 9 CH 0. 1.03 1.04 1 r. I2 1
3.10 1 .9'7 7 -. ,1 0.95 1.03 1 0: 26, 1 6 1
S.12 1. 604 2276 0. 96 1.04 1.0:- 1: 1.24 1
3.14 1.610 22659 0.97 1.05 1.06 1.2:3 1.24 1.24
3.16 1 616 2261R 9f 1.03 1. 06 1.23 1.23 1 -

3.18 1 .62264 0 2 2.... 1.03 1.05 1.21 1. ' 1 .
3... .1 221 "1 E 1.05 1 .06 1 1 1
3.2 1 6 04 0. 09 1.05 1. 0-13 I" 1 24
3.24 1 .r: 23042 0.'9::: 1.04 1. 06 1 . 12 3 4
3.26 1. 6 1 2144 8, 1 .O 1.06 1.08 1 1 4 1 59
3.28 1 . 1, .6 1.00 1.07 1 1 .-.,' 1 .25 1
3.30 .rI OH i. 1.06 1.09 "1. 1.r
3.32 1 6:30 55:33 0.99 1.06 1 0 1 12 1 '1
3. 34 1 629 .: , 5 0. 91; 1.05 A.0i 0. .9 1 14 H .
3.36 1 60 2660 0.97 1.03 1 . 03 0.89 12 . 1
3.38 1 . 6 9 1.03 1 . 0. :7 1 11 L '
3.40 1 606 1211 0.97 1.03 1 04 0.-6 1. A 0.
:3.47 1 605 7 48 0.97 1.04 1.05 0.9 1 04 H.-
3.44 1 .604 423 0.9 9 5 .1.05 1 .9 1 0. 1.00-
3.46 1.603 0 e.97 1.03 1.04 0.85 0 . .:
3.52 1 599 0 o.97 1.04 1.05 0. 85 0.96 .H

3.64 1 57" 0 8.97 1.03 it 4 0.8 4 0. 0.
3.76 1 544 0 0.95 1.08 1 01 0 90 1.04 0 .96
3.88 1.517 0 0.94 0.99 1. 00 105 1 .1 1.04
4. 00 1. 490 0 8.93 0.98 0. 99 1. -' 1. 4:' 1 .24

C 4. 12 1.465 0 0.92 0.97 1 148 1.
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RUN NQ. FS-BS 5 RIJV DATE ITJUIEI19?6. PPESSURE PR2 0 -

TIME MACH THRUST PC/,-PR CT: PEixP P1I --PR pii/PA P 5 FR

4.60 1..371 0 -1.22 0.00 1.12 1.2? 2.82 1 2,

4.72 1.34? 0 -1..22 0.00 1.15 1.26 2.30 13

4.84 1.328 0 -1.22 0.00 1 .16 1.24 2.822"-

5.%8 1.20- 0 -1.2 0.00 1.15 1.19 i..

5,3 1.25 0 -. 2 0.00 1.10 1.15 2.70 IE

5.5 t.21 0 10 0.00 1.07 1.11 2.6 1.14

5.8 1.1 i -'1.2 0.00 1.04 1.01F 2.55 1.10

6.0J4 1.151 -1.2 0.00 1.01 1.0 2t 11? 1.06

6.2 1.1 u -1. 0.00 1.00 1.0 2.~40 1.34

6.5 1 . 0*4 i 1. 2.00. :4-1.132. 1. 1

6.7E 106 0r- -I1. 0.00 '. 94 U. 91 2.2 4 .Q

7.00 1.044 LI -1.- 0.00 0.93 0.9 2.1 Q0

7.2.4 1.021 L -1.2 0.00 L.90 0.9 2.V9 0.4

7.48 10 2 0I 4.22 0.00 i.87 cl . 9:' 2 Li" 0 .:

7.7 0.97 1.2 0.00 0.I 0.9I 1 1 . 4r6 TA

r .N e -r 959 li -10 0.00 0.I 0.9 1.9 4L. 0

8 2 0. 2 1.2 0.00 LI cL1 . : 1. 1

(. 8.68 0.908 0 1.2 0.00 0.9 0.81 LIV 0bj0

9.04 000 U -1. 0.00 0.I 0.9 1.7

9.40 0.864 U -1.22 0.00 0.95 o..- 1.70

9.80 0.341 0 -1.22 0.00 0.91 0.92 146h

10.20 0.321 0 -1.22 0.00 0l.96 0.94 1.64 3.91

1Jg.j 00302 0 -1.22 0.00 0.97 0.94 1.59

0

I7

I --

I - ., r -



RUN NO. F5-B 5 RUN DATE 17JUNE 1976 PRESSURE RATIO

TIME MACH THRUST P1-PA P11/PA P5/!PA P2/PA P3/PA P4."PA

4.60 1.37: 0 1.27 2.82 1.32 1.36 1.30 1.37
4.72 1.349 0 1.26 2.80 1.30 1.35 1.27 1 38
4.84 1.3 28 0 1.24 2.82 1.28 1.33 1.28 171
5.08 1.2 " 0 1.19 2.77 1 23 1.28 1.24 1 -4
5.32 1 . 25 0 1.15 2.78 1.1:': 1.2:3 1.19 1

5.56 1.215 0 1.11 2.63 1.14 1.19 1.14 1 :5
5.80 1. 1182 0 1.08 2.55 1.10 1.15 1.08
6.04 1.151 0 1.06 2.48 1.06 1.11 1.04 1.!7
6.28 1,122 1. 0 13 2.40 1 .04 1.08 1 . 1 1 U
6.52 1 094 0 1. 02 231 1. 01 1.05 0. 96 ii11
6.76 1 . 0 0 0 .9 2.24 0. 93 1.02 0. 94
7.O0 1.044 0 0.98 2.16 .97 1.01 0. 2 .5
7.24 1 i0 0.9 " 09 .4 0.: 0 '0 'l . 9o-
1.48 1.062 0 0. 93 2.03 l. .. 09" 1

.2 l 0 0.91 1,9 . 0, -4 0 -:35.

7.96 0.'H .4 0 ,.90 1 ,6l 0.89 0 ,. 0 .-
8.3 0 3 '2 0 0.88 1.82 .87 0.91 03 '
8.68 . '? : 0 0. , 6 1.06 l. ",5 0. 9' 0. 81
9.04 0 . :-8: 5 0 0.90 1. 3 0. Rl- 0. 1 1 .9.40. C,. : 4 cO 0.92 1 .70 Cl. :9 0.9:3 0.8 73e ,
9.80 0. 841 c i . 94 1.66 c .1 04 0 0 .

10.20 0. 821 0.94 1.64 ,. 9 1 L.9: .IL1
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RUN NO. F5-8 5 RUN DATE 17JUNE 1976 

/
PRE'SSURE RATIOTitlE ORCH THRUST P4,.pR P9PR Pl0,pA P6,-pA PT'PR P,.-PA

4.60 1.371 0 .3? .94 1. 1 1.36 .34:
4.72 1.349 a 1.37 0.943 .34 1.29 .24.84 1.320 0 1.38 1.30 1. 1..32 

1.26 .35

5.08 1.288 
1.34 1.33 1.34 1.28 1.29 1:36

5.32 1.250 0 1.29 1 1 .3 1.32 1.21 .0
5.56 1.215 0 1.25 1.26 1.26 1.18 .12.6.0 1.15 

.3 1 .212
5.80 2 0 1.20 1.2 11 1. 19 1. !14
6 .284 0..5 1. 10 1 ,17 ) 1 . 1.11 1. 01 .16 .28 l,12 2 0 1.15 1,11 . 4 1. 9 1 .0 3 1 .06,52 1,094 0 1.15 1.11 1.11 1.15 1.00 1.147 , 0 0 1 .0 4 4 0 1 .0 5 1 1 . 1 1 910 5 1 . 17.24 1. 021 0 1. 0:3 1.12 1 0.98 04 O

I~~ ~ ~ -, 10 09 l

7.48 1 , I0 0 1.01 . 05 0 0 ,1 "
7 .7 2 ,: 7. ( 9 0 0 .9 1 . 0 0 .90. 9 8 " .C I O. . ' 0 .' . 0.96 .9 ." 0. 9 _.7 ~- 0 .9 8 0 .9 4 

.I -P "--

.." . . •. 0. 918 0.': .9
-2 0 : 0.9 : 0 9 4 00. .9 -9.04 0.s0 0 0.95 "0.993.9 

8 ,70 9
a 4 6 0. 0.9 2 4 0 . .

9 04 O :-50 0.-5O94 . 0.92 Ol. 8"q?
10.40 O. 

U'6 8 .96 0.94 O.94 892I

~) 10.20 H.8 
0 0.97 0.9 0. 4 0

9.40 , 0 . : 2 sJ. _:, 0
Li~O 42 c,. 0.-3O. "a.-

0

76
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VI. APPENDIX E
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APPENDIX E

Run No. 5F-B6

Run Date: 28 Sep 76

Configureation: Angle of Attack: 0 No fins

Motor Firing: None

Remarks:

Run was made with no motor firing in order to evaluate surface
pressures influenced by non uniform flow conditions observed in previous
runs. Data obtained during accelerating and decellerating portions of
trajectory reveal hystersis in location of external generated flow
disturbances.
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RUN NOG. F5-B 6 RUN IArE 2'E:'-EF'T. 1976 PRESSURE RATIO

TIME MACH THRUST PC. PA CT PB,PA PI .'PA PII,.PA P5, PA

;8 0._,3 0 0.00 0.00 0.95 0.95 0.97 0.C7

1.35 0.71 6 0 0.00 0.00 0.95 0.'95 0.96 0.97

1.40 0.744 0 0.0 0.00 0.94 0..95 0.96 0.':6
1.45 0 0 0.00 0.00 0.94 0.-'5 0.% 0.
1.45 0.7 0 0.00 0.00 0.9' .9 4 0. 95

1.55 0.799 0 0. 00 0. 0A Cf.9 Cf. 94?

1.55 0 .8- 0 0.00 0. 00 0.91 u.0. 94 0. 4

1.65 0.3503 0 0.00 0.00 0.39 0., 0 0.94 0.94

1.70 0 .911 0 0.00 0. 00 0.7 .:3 0.0. . 91
1.75 0 0 0.00 0. 00 0. 84 w.,$ 0.8 .

10 6R 0 0. 0 0.00 H. 7 '. 2 U

1.85 H. -74 0 . O0 0. 0 0. 74 .,0. U

1,'I 1 22 0 0.00 0.00 H.0 7 U5 87 0. 0 5

155 1 0. 0 0.00 0.0 c7 H 0.

00 l07:i, 0 0. 00 .00 .. ' 0 C 1 HIO

2 5 r 0. 0.. 0 CL 'i. 89 4 1 LO I 022.10 1 l-:5O 0 00 .00 O. :4:: O 971.0:3 1 .5

1 i 0 0.00 0.c0 0.- . 1 0 1 7
L i 1. 0 0.00 0.00 .- 1.1k 1.08 1 10

I = LI 2Cl 0.0 0Tn .00o n7 ::: 1 05 1.11 1 1_-4 0.00 0..1 1.07 1. 13 1 .19

"- 1 '' 0.00 0 0 0i 4 1.11 1.1 1 1-0. "0 0 1 .....

4 l 1. '0 .0 00 ..00 0.00I - 1 . I.1 1 1

4 1 1 0 0. 00 000 9 1 115 1.15

.0 1 .-2 0 0.00 0.00 1.01 1.13 1.

55 1 -3'0 0 0.00 0.0 0 1 .7 1.21 1. 1

' L5 1,414 0 0.00 0.lL 100 0 :21 1.- 5

e.50 1 4 1 0 0.O 0.0 0 1 01 1 1 2,5

2.l 1 458 O 00 0.00 H.S 1 2 1., I.922

5. 5 1 4:8l 0 0. 0 0. 00. 1 - 1. 1 4

2 0 1.414 0 0.00 .0 0 1

a. '5 1 . 4 0 0.00 Li0 0.J 1 l - 1 • I .3 1.6-

. 1 94: 0 0. H Lo 1. 14 1 H: . , . '5

2.75 1 520 0 0.0- U O 1 •l . 0 0i 6. 'S3.0 1 .74 0 0.00 L. U0 1. .91 . LI0.:

305 1'91 0 0.00 0.00 O. . 0 . '4

3 cI .- Cl4 0 0. 00 0.00 H0. 1?::, .4

3. 15 1.5 0 0.00 0.00 1U-1 LIC-4

.- 0 1. 4 0 0.00 0. 00 1 . C-4 0: 0 :4 0 '-i5

0.500 0.0 U. 0. U. 0.9

3 90 1 . 4 0 0.00 r.00 0. :. 0.7
3.00 1 I .17 0 0.00 0.00 0. , $ H.90 cl. U-9

3. 40 1 1- 0 0.000 0 .00 0.:7 0. 0.:7 0. '9

3 4 . r 0 0.0 0.00 0. 91 0. 0 0. -'H7 0. ? 4
:3 .. ..t0 04 -0. 0 . 9 4
3. 15 1.5 0 0.00 0.00 0.8:7 0. -' H.i'

3.55 1579 0 0. 00 0.00 0.975 .- H 0.9 :5
3. 20 5 .5-25 0 0. 00 0,0 .CIO 0.9 .8 0. -74.

3.35 1 559 0 0. C0 0.00 1. 8 H 0.9 0 0 - 0 -4

3.5 .1544 0 0. 00 0.00 1.0: 0. 0.4

3.65 1.5:55 0 0.00 0.00 1. 00 091 0 .' 0.34

____ ____ ____* .83



RUN NO. F5-B 6 PLIN DATE 2-EFT.1976 PRESSURE F:AT IC

TIME MACH THRUST P1'PA P1.'PA P5,PA P2 PA P:3. PA P4,-PR

30 0.6:-38 0 0.95 0.97 0.97 L.94 0.97 0 r7

1.35 0. 716 0 0.95 0. 96 0. - 0 .94 0. 7 0. 96
1.40 0.744 0 0.95 0. 96 0 ..... 0. '-6
1.45 0.77- 0 0.95 0.96 0. u 93 0E.'_ . 6
1.50 0. T1?? 0 0.94 0.96 .96 0 '2 0.96 0.96
1.55 0._'. 0 0.92 0 .9 4 0 I 91 0.95 0I'"'5
1.60 A. 855 0 0.'1 Al 94 0 94 0. 0.9 0.95
1.65 0.83 0 0.90 0.92 0 .93 0: .'93 .4
1 70 0. 11 0 0. 0. 90 L..91 7 .:5 0 . 74 1 0

1 . 5 0 ' 0 .:3 I . :. 0i. :39 : 4 L. ul A. 1
1. w*-'.4 0 0.:3 L. 8 O 0 :4 8l '0 0' . -

1.35 A. ,''4 0 0.'::5 0.90 .? 2 0.. 0. 95
1 90 1 2 0 0. 0. '92 0.D A - -.,9 0.97
1 5 1 C50 0 0.9 i.45 l. C 4 91 1.7 1.00"

CIO 1 .073 0 0-' L.9 0  1 0 LI' 1 1.0:3
-0 ll~r U 6.4 1 1u 4  n 9 1 2 1.05
l.. 1 13 U . 1.03 1 I5 o '9'1: 1 s

2.15 1 . I 1. 00 1.L6 1 . l- 1.-. 2 1
.2 1 1-':42 0 1. 0:3 1 08 1 .A 1 .0 1 11 1 .14

-5 0 1. 05 1 0 11 I 114 16
2 i 4 I 0 1 13 1 15 1.11 1. 16 E

L5 1 .2 5 - I 0 11.6 1 . I 16 1 20 1-14
40 1 .... 0 1 .1:3 1 19 i - 1 1 21 2,:"
45 0.t"i i 1.15 1 22 1 5 1 . 5
5 0i 1.18 1 25 1
5 1 0 -. 21 9 1 I.3 1 . 34

.i 1414 0 1 25 1 1 5 1 1 . .-5
., 149 Li 1 14 1. 47 1j1
2.7 14 U''': 1.t .', 1 ."'. I. 1 :5i.-

2.75 4 1 1. 1 . I. 4 1. 15
.I 1 .. 10 C -- .9 ' -.11. 504 0 1 . 0 1 1: 1 . LI -' 0 LI

. 1 4 1 .9 54 ' L .

2 -95 1 0-0 L .95 .I -4 L. . '
3.iA I U.77 U .' 1 LI LI 7U i 1. w i .

. tl . _ .. ... .

S.05 1 .91 0.I::6 U .'94 .:0 0l . 03.10 1 . 04 0! 0.A 4-- .0: ... 0. :31 6 0. 9-.4 CA ' '. 3?' 0 9

.15 1 . 15 0 0.- LI 9 Li -4 I . ? 4 L -2

3.20 1 . 24 . : 0 .;34 A. '  
I

, '. i .,1 U ' 1
3.2 5 1 . 5 U . Li .- '9 Li0.'1 0.9"- LI 1
3.30 1 - 4 O 0 -U 0 ' LI:."-0,3 LI ;. L. . LI 9:-

3. 35 1 617 0 . LI -15 LI -. ' LI-'
::40 1,LI-4 0 0. '0 0 R 7 0.'9 Ij. U LI
3.45 1 0 ci 0 . z- 0 L :4 U-' 'l.

355 1.5,79 0 0. 90 LI( " i '3 U-_,..-' 0 LI : 0 ...rt3.60 1567 ; .90 LI 9 .1 LI A 0.9

3.65 1.55 0 0.1 Z. n .4 0.91 i .1 0 92
.7 0 1 .92 .8 l. 94 0. '?I . 1 U -'

3.75 1.54 0 0.93 0 f9 0 94 .'1 0 0 '190

- /. K.-

3. 75 1.52-0 9 .9 .4 0.1 .-

84
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RUN NO. F5-B 6 RUN DATE 2:SEFT. 1976 PRESSUFTE PRATIO

.,"E MACH THRUST P4/PA P9 PR P10/PA F'GPA P?.PA P8/PA

1.38 0.683 0 0.97 -.- 7 0.98 0.97 0.96 0.93
1.35 0.716 0 0.9. 0.'8 0.97 0.97 0.95 0.97
1.40 0.744 0 0.96 0.98 0.9 0. 97 .95 0.96
1.45 0.772 0 0.96 0.97 0.96 0 96 0.95 0.96
1.50 0.799 0 0.96 0.97 0.96 0 96 0.95 0.96
1.55 0.:328 0 0.95 0.96 0.95 0 95 0.91 0.94
1.60 0.855 0 0.95 0.96 0.95 0.94 0.91 0.94
1.65 0.83 0 0.94 0.95 0.94 .92 - 0.90 01
1.70 0.911 0 0.92 0.95 0.9: 0.90 0.8:33 .0
1.75 0.939 0 0.91 0.94 0.9- 0.8c 0.86 0.38
1.0 0 '96 0 8.3 0.96 0.94 -.89 0.86 0.9
1.85 0. 94 0 0.95 0.7 .C9'6 0.9 0.97 0.9 T-l
1.90 1.022 0 0.97 0.'9 0.97 1 01 .91 H.:

1.95 1.050 0 1 00 1.02 1.00 1 '9 0.94 0.95
2.00 .078- 0 1.03 1.05 1.03 0 0.9 0.97 0.98

H 05 1 106 0 1 05 1.07 1.05 .00 0.- 1 .ol
i0 1.15 0 1 .0L 1 10 1.0- 1.0- 1.02 1 H7:

:15 1 . ': 0 1.11 1. 3 1.11 1.06 .05 i 01
2.20 1 192 0 1 14 1 17 1.15 1.10 1. 0 1 09
2.25 1 220 0 1 16 1 20 1.18 1.13 1.12 1.2
.0 1.247 0 1.19 '.24 1.22 1.17 1 15 1 14
2.35 1.275 0 1 24 1 . 3 1.26 1.1. 1.1- 1.16
2.40 1 303 0 1.28 1.32 1.31 1.18 1 17 1 18
.45 .2 0 1.31 1.34 1.33 1.2H 1.19 1.21
50 1.361 0 1.34 1.34 1.34 1.24 1.23 1.25
.55 1 414 H 1 .36 1 .0 1.33 1.2 1"- 1.

2.60 1 44 0 1. 35 1.12 1.28 1. 1 .3L 1.3
-.65 1.4 0 1.. 0 1.25 1. 1.4 1. 3
70 1.41 - 1.21 -1 1.3 1.5 1

2. 1.4., 0.9 0H ?1 1. . 1 4 1 .1-,
2.80 1.503:- 0 0.8,-,' 0.9 2 0.91 1.3:4 1.54 1.27

2.85 1 .524 U 0.H8 0.93 0 .9 1 31. 1.48 1...
2.90 1.53I 0. 0.94 U.94 1.2 1. -9 1.19

..95 1.50 0 0.:8 0.95 0.94 1.15 1.24 1.04
3.00 1.577 0 0.-9 0.96 0.95 1.0h 1.09 0.9::

3.05 1.,91 U -.90 0.36 0.95 0.92 1.04 0 .5

3.10 1.604 0 0.-0 0.97 0.94 1.00 1.05 H.?4

3.15 1.615 0 0.92 0.97 0.75 1. - 1W s 0. 6
3.20 1.624 0 0.91 0.98 0.95 0. 8 1.03 0. 8?
3.25 1.625 0 0. 1 0.99 i. 0 87 1.04 .81?
3. 1 .624 0 0.9 1.00 0.97 0.87 1.04
3.-3 1.617 0 0.93 1.00 0.' 7 0.9?6 1.05 0.90
3.40 1.609 0 0.9- 1.00 0.98 .H 1.05 0.89
3.45 1.602 0 0.9-H 1.00 0.6 0-9 1.06 0.9-
3.50 ..590 0 ." 8 0.9H 0.7L 0.9 ' 1.07 H. 9:4;

- 3.55 1.5"9 0 .86 0.99 0. 7 0. 96 1.07 I 95
3.60 1.567 0 0.93 0.99 0.97 09: 1.07 0.97
3.65 1.555 0 0.92 0.93 .97 1 01 1.07 M :
3.70 1.544 0 0.92 0.98 0.97 1 03 1.12 1.01
1.75 1.5:32 0 0.92 0.97 0.97 1.05 1.23 1.0:3
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RUN 1O. F5-6 6 FON DRTE :-,SEPT. I 6 PRESSU RE aR TI

TItME MACH THPUST PCR "T FIB PR F'1'PR PI I.,"PR P5,- Pa

- .5 1.509 0 0.00 0.00 1.05 1.14 0 9 L.95
4.00 1.475 0.00 0.00 1.01 .. 1 -6 1 24
4.05 1 463: U . 0.00 1.01 1.27 1 1 I0
4. 13 1 447 0 000 u u ,-b . '. 1 1 -'.

4.45 1 .z : U 0.00 "1 1i 04 1.r; 1
4.60 1.354 . 0.00 .... 0 WO. 1. - 1
4.75 1- 0 0.00 0. - .06 1.A2 1 --
4.?0 1 _I 0 0.00 00 0 1..- 1.17 1.26 1
5.05 1 0 0.00 0._0 1. .15 1 .23 1 25.3 cl ."0 -.... 0 .0 0.00 0 C.39'? :.1i

r  
1.2 1 1 ; :

5. 7' -2 _ 5 0 . _l -- l577 0. ' 7.00 0.00 0.-?1. 10,, ii 13 I 215.50 1 L2<, 0 '3.00 0.00 0.95 1.0 7 1.15 1 !:'5 5P r 0 L I000 ! ' j%4 1 1

= "-;C* 1 -=  0I Ui LI.I Li. CU; .1 I 1W 1i 14
5 9 i 14: ;0 .I .I30U i.9l Li- 12 1O 1 2

1~~~~~~~ IH- 0 I WI U.iij l1 .o 40 O 0.00 4 1 7 1

6 0 I 1192 Li L 0.00 0 00 -4 '4 1 1 =W4.0

,. Li I Li- 0O 1,1 0. 0O :_: .' 1.L I 1OI i:-
,:,,, ¢1 4 O. 0 .L aLI - -.- - 0 c': 1.

7 .- 1 0i. 0 . 0. 1 4: 0 1
± . C l 1 -1 LILI Li " - "i ,-" LI ,

7.45 d 4 U L3LILO ~ II. U0 .- 4 LI 9-
r, 5 LI - 9-',:: L 0 L .I I L . , Li 4 6

.7%~ ''. --r 01 LIL. L'L L. 3O 7,-r . L:_- O LI -i Li -4
;.i 'i O. , -.: L;3 F. 41W LI .11- U. i6O Li:-:O ' -:

:.- . -,r I U.U LILIL LI O -i= . -41, L. U-9.' -. 1_ 0 0.00 L .". 0 i. ,=:U . L1

-. 1 Li L. 9 r 0 0.0'0 Li 00L .i1 Li O 7' 0. ': . 'L

Li-:' H. :' 7 0. 00 :i 1: Li ,,- LI::- 7:' LI 177 0.00 4 0_ . 9 S

-' i¢l . . ..... i,::; 00; 0 L -I'II .. LIL LIO -'403 "0 . I L

~~C LI 44I1
7t, n.:,,; 0 0 O0 . 7 6, 00 . 4 O ?,2O ?_-

S :-,:-: -, 0 0 L.UU LI01 0.94 HI, -49

' i l H0 0 - 4 0 0 .O0 0 ..Li. : LI L I. 4 LI 9 I,0 . 0. 5 Li -0 -

10.-Oc H 1::' 0 O 00 .L7U L .=,:- .95 LI -4r-0 . 0L3 0.00 CIO L.. 09 . -6C -
1 0. 2 L:4 CI .c O' 0 . L LI '4 L "1. 0.-

0. CI 0 . l cLI . 74

10. 50 H ' L 0 C.IO 00.90 0.96 0.7 t
l0 ..0 0 .0 0 O. o0 LI 4 . 0 0. 6 L. '?

11.10 H. 0 -; . 0.00 0,00 H. 95 LI 0 0.37 LI -'f l 11.415 O.7 0 0.0 0 0.0 0 U. 96 LI 91 '.37 LI
11.70 . 4 0 0. 0 C. 00 LI 9 . .97 10.I 7
12.00 L . L55 0 0.00 .00 L7 0 .9 1 0.97 0
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RUN NO. F5-6 6 RUN DATE 2_EEP T. 1976 PF'ESURE RATIC:

TI ME MACH THRUST P. PA PI 1PA P5-PR 2"/PR P3.F A p4/PR

.35 1.509 0 1.04 0.93 0.95 0.91 0.92 0.91

.30 i.475 0 1.26 1.26 I.4 0.92 1.01 0.90.- ' ., I,1 301.00 0.0' . 90
4.05 1.463 0 1.2? 1.2 .

41' 1447 0. 1- 1.30

4.4U 1 47 0 1 i. 12 614 1 1'-,~~~ 
. .- J .

-4-C=' 0 1 Li 1:3 1 38 1,3 I4: 1.37
4.60 1 .0',o _ 0 1 11 3 1 I 1: 1 3 4

" 154 0 1 15': 1 '.3: 1. b3 I3 %. , 1.32
4. L,5 I 1 . 0 1.20 11 .32 1 ,: • 34 1.3a

4 .'9? 1 L.3)1 0 1,17 1.2 1.29 1.23 1.30 1.34

U5 1 1 7 1.15 1 1.1:,6 1.25 1.217 1,32
5.- 20 1 2., 5- 2 0 1I1 1•.- '  124 1.:35 1 . 2.,

-'"~~~ I2 . -25 11 I -

. 1 5 1_I 1 1:3 .11 1. 2I
5 0 1 1. 15 1 14 4.0? 11:3 1.1

S ,. 1 . :-a L 1L I I 1 4 1 1 1.11 1. 1
5. 1 :.- I - i 1 . 14 1.09 1 4. 4. 7
5- 0W 1. 1, i 1W 7 10 . I 1.6

, I I . 141: 1 4l 00'5 i 3 .3

r L 5 i " 0' ' "' I L"rLILI U 1.UL 1. : 1'E i :: . 1c.49 1 ' L 0. 1-.'01 Li8 1 0,3 1.8 1 10'

75 I LI . 4 I 01 7 ,.LI.Li1-' 1 I4 .0 8

1.7 0 0 -. 0?I 1 U -, ' Li -7 Li.:A 1.05

U.'.' jI - Li4 L.'iO -9- 1.02' L- 'U.-1 t 1 •Lii

4. L i .O 3 U. .I: O 44 LI 1 - -L1 Il3 M0 L.
r5 .2 0 . U. 9'. I -. U.-9 Li 4r

7 - ' 1 . .0 L. c4l 0 4 0.. 74

E.l0. 7 0 C. £5 . :-5 74 -40;:?O.9 .9

'45 LI . 0.::-:: L LI 4 .4 -.- 4 Li 947

7 5 0 . 6,4 2- O. 0 -: .. 09 .'94' .:6O 36 9

, I -:4 i 0. 8I U l 0 '- 0 . . -J LI -4

LI: .'2 L LI LI', Li 1:' Li '9- . -4 vl.41 LI ' 4U -. j LI .: L U 27 0 -, :3U. U 4' . -2
', 0 - 13. ' U 0 LI. 1 L 2 L . :34 9 1L '0 2

- LI. L: 0. .LI : LI 4 2. '';..

4.30 L , 0 0 . '. 0.9 1 -4 U '4 U
'= 5 . 07 0 .:-4 U 0 C 90 L. I ,4 J71 .4 0

,74-, L '0 05 LI - 004.
-. I..7.. 0 LI -9 .95 0. , 0 9A -I-AS
1. 40 0.7_5 0 0.90 0.97 0.'?4 u.' 0.97 0.9

1.0 0..'- 0 0. 0 0. 94 .9 . 1 . '09 4.9. 94

11.70 , 4 0 0. 0.?94 . 095 . 0. 04 0. 94
120 0. 0 0- 0. .9? 0. 0.39 0. 95 0. 95

5 -1.

I _ C_ .. 0 
..  - 0 ,_. 5 0 E. . r. 0 . 95-  0 . 95

10 15 0.;1Z -7 0.-, c . 0 95 00 9 E 0.' 0.9 6. 9 5

10 . -0 0 . :'-- . -,. .9 .a . '8 . 95

113. 50 0. 7';5 jj O Cf. ;6 9. VI: 9 .966 9

10 :; 0 731 74- 0. 90 7. 06 0.. 01 .97 '.
11. 10 O. 6 - , 1 . '0 V-1 ? .' 70 . 0' .9'?6

1l 0 0,O O 5 . 90O 7 O.': . 9 0.7. 96

.70 0. 743 0 0.9 1 '. 7 1. CO0 0. .2 ?. 77

12.00 0 .0 PO 0 0.91 0.'97 0.8 0:9 0.91 0. 97
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RUN HO. FS-B 6 UH DATE 22,EP. 1- F FRE UFE PAT 1.0

TIME MACH THRUS':5T P4,- FR P9 -PR FI P0. tF P6P FR PT,PR PS/'PA

AS 1.40 1.19
3.35 1.'50: 0 0.91 0.96 .

3 1. 475 0 0.90 0. 95 0.94 .:5 1.53 1.27

4. o5 I. 463 0 0.90 0.94 0. 4 1.34 1.55 1.29

4.13 1.447 0 1.30 0.3 0.93 1. 19 1.47 1.32

4.45 j.7 0.91 1.09 1•3t 1939 1.35

4. 60 1.54 0 i.3r 1.25 1.32 1.33 1 32

4.75 1 1.3 14 27.,3 1 1.2S 1.29

4.90 1.301 0 1 .4 1 "5 1.34 1 4 1.3 1.25

5.035 1 ,-6 0 1. 13 4 1. 1 211 1 '3

5 20 1 0 1 . 9 1 1V4 i 1s 1.19

. ., 1 15 5- 1 i I 1.15 1.5.=- _ 5 I "' 1 ": . 5l

5. 5 I I-5 0 1 1 21 1.1 1.14

5.-.0 1.1e5 0 11 1 20 i i 11 1 1.12

5.95 i 14,, 0 1 1. 1 1 14 1.0 1.10

6. I0 15 . 0 1 1 11 L 0- 57 U.- I I .,1'
b . jI I ' 0 1 11 .. .... .~ 0 l t

6,4Li 1 H-' 0 19 n- 1.W 1.07[L.1 1.0 I 1 3

6. U 1 Li. 1.f 0 07 ;,.I.¢01

6.8,35 1 44 0 1  Z 5  6 Z Z
l"

E }
;J 

'  
Il

. I

7 . 1 53 1 H 4 4 0 1e , ' (. ' H ¢

7 1 1 0 1.H ' 1 Ii H H , . ".
7.3 1 HH1, 0 1.0 HIl ' 1•i 9 rEj 4r H° 44 1.-Jb

". 45 0 ' . . ' 41 ? -4. 1?4
7 5 Cf. C?5 2 c. ?:79?O 5 , - .? - .9''

(9~~ ~ '." Lii H5 4.cl 
-

90 3 4' 0 .9 0 0. 4 C. 7i -' ,1 1

4W . 94- U , :'4 41 . 1 4 7'l

8. - ' 0 U -a4 H. 09 9 
-1 

6 
. :

H. H . 0 . 4 
l 4 . 1 3- , ti

8.5 t . ' 1 0 0 ? .23.6 '-' . ',', 0 O. -, H ' ' U.: - . 7O.: .

8.'450 -. '? 0 0. H 2.. ' - .- : o . :4 H. i3¢l H3 4:-7 0 O. 92 H. '? U3 3 -'. i'-'1- LI ': Li :-4:-

9.4U HI . 0 ., H:3 . 9-34. 3 . g, I
9.25 (. '' 0 .9 H 9 3 .'"
9.4 .--051 U 0-- 0.94 L. 94 H. 9 _0 H 0-9& U 92

9.55 0 ;-'4 U 1f. 9H '4 .l .949.-' 40 0. 9 2

,o.s r 3 70 0. 4LI. 4 0 .94 0. H1 .- 0.9 Li-4

10.5(9 ~~~ ~ ~ ~ ~ ~ c .9 9" 
031bH-5 -' H-4 q4 H

9.35 ...-. 0.., . 4 0..9 U2 'H 4 c. -0 4 . 'I :9
.0 1 0 .713 U 0.95 0.95 0. 1 4 0. 0.9

10¢.15 0. -: 1 0 03¢.95 0. 95 c.'9 . . 5 C.l - . 9 4

1.40 0.705 0 0.96 0.'95 0.92 0.95 0.95 0.96

11.70 0.743 0 0.97 0.96 0.93 .96 .0.95 0.9511 10 Al . 6 03 ¢. 6¢. 6. 3 .9 .:45O.'.
11. 40 C .. . 60 O.0. ,:5. cl .96

11.703 ¢.4'-' 0 0.,97 3. 96 03.9: 1-s ,9-:6 03.95 03, ?6

12. 030 0.000 0 0. 97 0.96 0.9:3 03.96 0.95 0. 96
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APPENDIX F

Run No 5F-Fl

Run Date: 3 May 77

Configuration: Angle of Attack: 00 No fins

Motor Firing: Time = 2.82 to 4.02 seconds

Remarks:

Post run examination of results prompted move of orifices 7 and 8
to location nearer base into area of greater plume influence.

Original Location: x/d = 1.70 = 0 No. 7

x/d = 2.30 = 0 No. 8

New Location: See Figure 4.
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-A127 274 A COLLECT1ON OF DATA FROM TEST OF FULL-SCALE MISSILES
TO DEFINE PLUME INF..(U) ARMY MISSILE COMMAND REDSTONE
ARSENAL AL SYSTEMS SIMULATION A.. T A MARTIN SEP 80
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APPENDIX G

Run 5F-F2

Run Date: 6 May 77

Configuration: - -20. No fins

Motor Firing: None

Remarks:

Track side initator broke and failed to signal motor firing 
device.

105



V -r

'----a--

N

z
0

I a - ~ -

N

'.3.

~0

-t
I

(i2 cn
ow

- aaaaaa '.1

I

N

N

I-.

-t

N

I-.

0
U

-I

I..
-~

I- wI-

~39N~4 HDYH 0

100

. -S....
II II j~~jl



-36 ..

-- - - -- - -

t--N r N N -t -r D -p000
N -Nt - - t N N

a, *04 , 2,2 Ok 06 k .0004 00 0 0 %00 0 0 k0 ak a% 00 0 %0 0

3..

go~ ~ ~~~~oo -oooqot co t-N0ao2- %0 c0OD0 24
100000

' '00a001?00 000a.N 0on10 7lo 2 004p0..0000 -%00000
.

M\000 4% a' 0000% 00 at at00000 00.~-

116

\.
0\*00000000000@000--..

IL

3.4

3.. . . . .2

a C0-- --CC0-t n 0 *0 N-N0

%0 --0 0S Q30n4 . D0a C -% % 0I - %J -C

42 44 a 8 2 -- a l

IDc O4 .% .e o -M' tv-----0-0f01 "'tdvalccd- O40 C4 t-e0d 4,0 RIO
0 0IaT n1 ev 1 ,0 ,a" oo q %

t: .4 S....1 : . t , !- 1q ! . t
0 DQ .t.Nt NNt-NP t . ct c o cc c o o(00Q 0 4 %4%4 t 401 000

N r MV T O D;% 0c va s NC cq 0 I a-1 3C p0 c -4



5i ------- --------- esee

t-r- N t- N 00- I- N - IN-;

C44 NNNOO'a'

aO. VVVNmN~o
4a q4 1,0 '09 R0 v' ;' ;' ; o ol *0 Cl Cl CO 4 '0 N N' N N-- ClC l

A.

0 vv- - - -

r 0

;o- N 0% 0 0 v "N7 0'CC~ vnt' N'* N-C~ 44CCan

r.,C

tAAMO.ONC- N'0 0 lh'N NNI C lin4M4co c M 0 NN l

00 i -i ei ci ei M* , m 0i0i Nl Ni 0 Oi "' a. @ -N, N' Nl Nl Nl 4v m N§' N mN N N N a' a'0 N-

0\108



02.

-4 - 0 0 6w *N moit-sao~

nDNWa,0

-- -- -- - -- -- - come..

------------------------ -

cq4

0 * -. I*~~ %V- 0%C~i -vann

... ... . . .-

***comes*** -------- ------------------------

-m ~ ~ ~ ~ ~ ~ ~ o cln'n5-s~s-c I~fNom

0%0

W .



. . . . . ..4

MA.

9L -- - -- -

P. t.uI N t t w 0 %-

. .. . . .. . . .. .

~~a SOS~t-4
, Nt..-f- .... ... .

CO -4CN N Cjn m0)n 0

41



-~ ~~~ -- --- - - -I - - - - - - - - -

0* ON no N* 0 to to 0 -O 0

- --------- - - -

A.

- --- - - --- -

-aO-m N w d -Co-

N ;0 vnvMN00*v 0% tvvn4 t tvI pl

04 0*0 0 0 *SSSSSSSSS O SSSS O SS Soo SSScoal

wo
m ---

a ' .n o o000

N NNN r,(. 3 - - - - - ----------------- ---------------------

~t- N Ck N 0 NO No 0 NOSS SSSS
NON .N .2

~\ .. e.,******e** -

rhj

~~~N MM moo~ *0~§ 4 *
.1 .la . !. 0 ,T!T !V !W i R

0; 0;C ;0 200c v000c oC) o00Q )00c o00000



to No V' 0 21 a, t. 0' M '0-0 4't Q N 7:0-~

- - - -- - - - - - - - - - - -- -

4

NNCI

4. : '

--- --- --- --- --

4 qa onMVNNNvv N0 . , ,0C

*,Now 4 -oc O n!tj*Z 0; O N;n;0=n

4N N: ' '

Cc
. . . .

- ;,4im cz 4 ~i4 O(Oz0 Os o

I~~~~~~~~~~~~'- --o 2 o11,;C 0;2N --1I;t2 = 12 o

ri4,§ (%a .o 0 -44 a %a %0 0 ( aC 2 * ,C. ? c,(k a k2 0 2 ,*

~ .. ... , * . . .*.. . .. .. ...-.

- - -ar------------



Ad-.-.-,-- - IIIi~i

;0Ne0 .~ o~~Il i0 lNciC CD 1 )C2c C

04

-- ----- ----- - - -- - --- - - -- - - ----

valw * 04 vo. 0

go -- - -- - -- - ------ - - ------ - - - ------ -

-- .-- - - - .-- -- -. --....-- ...- -- - - -- - - - --

ON 346D - 90 1110 :M
C4 f ' t " .! IC

ft"Ho

~ ~%~S~eSSS***~e-------------

a.OAR"



ma-O - D *,O * ON00-" N NIN~ D-ON OO~t- -

ri \ *0

0 0e l ' c M ,0--O cC lNNC om

A-.

to\ i
w-

N V0 w000 neq0 -la o 0c-t Oo
tN\ *********n*oo** n1000 ooN **NN 0*0 ao (, , *-- *

c -4'0 U0 '0 ,0 1 10 3 1 2 0 1 0 10 0 10 00 -C
a pa0 ;4

Q-

CO) .9 OO

ONOOO -0 - o CV *

N. N %a:NN001 DNN(,0 .000001000:t

-

W.

;:N N' NI~ e Na*- 1. 0 "Dr 5D, 1,9*k p c MOae, I '

-4 m' m N iN00 lmo l0 N N CAI N N N N IN N11N c o00^00 210c ;

~ ''OtN~w a *-NN~4 o~-Nc a''*~114N

-E 7



IX. APPENDIX H

PIKE EMAe-MT IaJU

117



APPENDIX H

Run 5F-F3

Run Date: 12 May 77

Configuration: Angle of Attack = -20 No fins

Motor Firing: Time = 2.50 to 3.60 seconds

Remarks:

Duplication of Run F-3 with peak thrust coefficient of 24.5
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APPENDIX I

Run 5r-F4

Run Date: 12 May 76

Configuration: Angle of Attack: 00 Fin Installed in "X" configuration.

Motor Firing Time: 2.57 to 3.45 seconds

Remarks:

To obtain higher thrust the motor was preheated prior to firing.
CT Variation was 22 to 30 while Mach number varied from 1.20 to 1.58.
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APPENDIX J

Run 5F-F5

Run Date: 13 May 77

Configuration: Angle of Attack = 2 ° Fins installed "X' Configuration

Motor Firing: Time 2.58 to 3.48 seconds

Remarks:

Motor preheated prior to Run to increase peak thrust. Maximum
coefficient of thrust was 29.
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APPENDIX K

Figure 1. Photographs of Plume at Various Conditions

A. M=1.42, C =20.8 Photograph - 7 in. diameter body

B. M1=1.43, CT-25.3 Photograph - 7 in. diameter body

C. M=1.41, CTU20. 7  Shadowgraph - 7 in. diameter body

D. M=1.42, C T=25.3 Shadowgraph - 7 in. diameter body

E. "1=1.50, CT-21.5 Shadowgraph- 7 in. diameter body

F. A=1.20, CT-2 5  Upper Photo - 6 in. diameter body

CT-62  Lower Photo -
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